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Combined Boring and Bit Mortising 
Machine. 


This machine is designed for use in any 
shop where boring or mortising is done. 
The main spindle, of steel, is fitted with a 
self-centering chuck with hardened steel 
jaws that will take any bit shank up to §” 
diameter. 

The table has horizontal movement of six 
inches, on ways, and a vertical adjustment 
of ten inches, by means of a hand crank and 
screw, all the ways being provided with 
gibs for taking up wear. 

A stop gauge under the table limits the 
depth of cutting. 

For mortising, the hand-lever under the 


table is used, but for boring, it may be de- 





tached, if preferred, by removing a joint- 
screw. The clamp shown in the cut is used 
for square work, but this may be varied to 
order, for different classes of work. 

The crank-shaft is solidly boxed on arms 
projecting from the bed of the machine, the | 
latter being cast in one piece, so that none of 
the parts can get out of line. The center of 
‘vibration of the main spindle is directly under 
‘the center of the pulley. The crank-pin is easy 
of access for adjustment, and is held abso- 
lutely rigid when set. For chair and other 
light work that has to be handled fast, a 
quick acting, eccentric clamp is provided, 
which is adjustable for different kinds of 
work and clamps the stock instantaneously 
at either one or two points as desired; this 
is usually attached to a hard-wood table 
glued up in strips. The base of the machine 
is broad and can not tremble on areasonably 
good floor. All revolving parts are care- 
fully balanced. . 

The counter-shaft is usually located on the 
machine, as shown, but it may be hung in 
hangers overhead, if so ordered. 

This machine is made by Frank H. Clem- 
ent, 115 Mill street, Rochester, N. Y. 
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A Persian Industry in Warlike Antiquities, 


Although Persia, like many other oriental 
countries, has lain for centuries in a sort of 
comatose condition, the time was, as all 
readers of history know, when that country 





was first in the arts of war and peace. An} 


art in which Persian blacksmiths attained | 
great perfection was the forging of sword | 
blades, the Khorassan sword with its wavy 
steel having rivaled in temper and strength 
the famous Damascus swords. Of late years 


| 
| 
| 
there has been small use in Persia for pai 
thing of a warlike nature, and the natives | 
have readily parted with their best ancient | 
swords to western curiosity collectors who | 
were ready to give hard cash in exchange. 
By degrees a demand arose among anti- 
quaries and virtuosos for Persian swords, 
and other ancient articles of warfare, also 
increased in value by having amarket. The 
trade was pushed so actively that the supply 
began to run short,.and then the modern 
Persians displayed enterprise worthy of the 
descendants of the great Cyrus. With true 
oriental shrewdness, they reasoned that since | 
the supply of old weapons was getting ex- | 
hausted, new articles made to imitate the old 
ones would suit as well, if they could succeed | 
in decieving their customers into the belief | 





that the new was old. They succeeded. | 
Then they entered systematically into the 
manufacture of ancient warlike articles. 
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Free from the competition of Manchester 
and Sheftield, this Persian industry pros- 
pered, and to-day Ispahan shops are doing a 
lucrative business of carved and_ inlaid 
helmets, breast plates, swords and bucklers, 
every article looking as if it had borne the 
moisture and wear of centuries. A recent 
consular report gives many interesting de- 
tails of this business, and describes the 
artistic skill displayed by the Persian work- 
men. 
i 
Blevney’s New Friction Clutch. 

Friction clutches for connecting and dis 
connecting shafts and parts of machines and 
machinery have almost entirely superseded 
the old interlocking or positive clutch, the 
latter, always unsatisfactory, having become 
an element of danger in causing breakage 
as the speed of machinery has been increased. 
They have also largely done away with the 
use of fast and loose pulleys, generally sav- 
ing space and providing for better effect in 
belt transmission. The engraving on this 
page represents a new friction clutch, the in- 
vention of J. C. Blevney, and manufactured 
by the Blevney Manufacturing Company, 56 
Academy Street, Newark, N. J. In this 
clutch the usual loose pulley is employed; 
but the hub, instead of being shortened, is 
of a length corresponding to the width of 
the face of the pulley, thus giving a bearing 
in line with, and directly opposed to, the pull 
of the bolt. Adjoining this hub, and over- 
lapping it so as to prevent the escape of oil 
to the friction surfaces, is a collar fastened 
to and revolving with the shaft. On this 
collar, and guided by it, are three sectors, 
together forming what may not inaptly be 
called an expanding pulley. These sectors 
are held in position, inwardly or towards the 
center, on the collar, by means of an annu- 
lar coil spring. The sectors are made with 
recesses into which bosses on the collar fit 
loosely, preventing the sectors from revolv- 
ing around the collar. Between the sectors 
the three actuating levers are pivoted. One 
face of the pivoted end of each of these 
levers is cam-shaped, and works agajnst the 
correspondingly shaped face of a detachable 
collar secured in the sector. The other ends 
of the levers extend to a collar adapted to 
be moved longitudinally on the shaft, by the 
operation of which the cam surfaces spread, 
or expand the sectors radially, bringing the 
friction surfaces into contact and locking the 
pulley to the sectors and fast collar. <A 
movement of the sleeve in the opposite di- 
rection disengages the frictional surfaces, 
and the spring previously referred to returns 
the sectors to their original or inoperative 
position. 

It will be understood that in expanding the 
sectors the hole at the center is correspond- 
ingly enlarged, the sectors, as it were, floating 
in space until their outer surfaces come in 
contact with the frictional surface of the 
loose pulley, so that, being unrestrained at 
the center, an equal pressure is brought to 
bear in all directions, leaving the sliding 
collar entirely free on the shaft, the final 
action being the same as if the pulley were 
clamped by its inner surface in a three-jawed 
chuck, where neither jaw can hold till all are 
in equal contact. This does away with all 
adjustment to bring about equal bearing of 
parts, as well as friction when the bearing is 
not equal, so that a pulley locked in this way 
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t~ 
carries its shaft like the old interlocking 
clutch pulley, the lugs on the collar and the 
recesses in the sectors operating substantially 
like the clutch horns. At the same time the 
noise and danger of the old device are avoided. 
The cam-faced collars are held in position 
in the sectors by set screws, and by slightly 
changing their position any lost motion from 
wear may be taken up, it not being necessary, 
as previously explained, to equalize them, 
moving one collar generally being sufficient. 
The sliding sleeve is not splined or otherwise 


secured to the shaft, and moves substantially | 


frictionless upon it. A very easy motion 


suffices to firmly clutch the pulley, moving | 


the sliding collar by hand 


that is, without | 


the usual lever—giving sufficient friction to | 


hold a pulley even under heavy work. 
Although, as here shown, the friction is 
applied to a pulley, it will be evident that it 
is equally applicable to drums, or for other 
purposes where the use of a friction clutch is 
desirable. The arrangement and construction 
of parts are quite simple, and there would 
seem to be but little liability to derangement. 
= ~- 


Cyrus H, McCormick. 


By the death of Cyrus H. McCormick, 
which happened in Chicago May 13, the 
country loses a pioneer who labored success- 
fully in developing an important American 
mechanical industry. Cyrus Hall McCormick 
was born in Virginia in 1809, and his youth 
was spent on a farm owned and worked by 
his father. In these times agricultural ma- 
chinery retained the primitive shape, not 
much removed from the types used by the 
ancient Egyptians, human muscle being the 
machine that did the heavy toil of farm ope- 
rations. 

During the boyhood of McCormick, in the 
hot harvest field, the ancient sickle was still 
the principal implement wielded by the 
reaper, and the form of the tool combined 
with the position necessary in using it, made 
a day’s labor in the field exceedingly toil- 
some. The mechanical talent of several 
States and nations had already begun to 
labor on the problem of devising a machine 
where horse labor could be applied to aid the 
reaper. McCormick was of an ingenious 


turn, with good inventive faculties, and as a | 


boy he devoted his attention to producing 
an improvement on the sickle. 

First he got out a reaping cradle, which 
was well received. His father, who had 
some mechanical ingenuity, worked for 
about fifteen years trying to produce a reap- 
ing machine, but finally threw it aside as im- 
practicable. The son then took hold of the 
abandoned machine and made some radical 
changes, which improved its operation so 
much that the way of success seemed opened. 
For several years longer he experimented 
with the machine, applying it to reaping on 
his father’s farm, and in actual operation 


noting the defective or weak points which | 


needed ¢hange or increased strength. His 
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| Brock’s Pipe Wrench, 
| 


The engravings represent this wrench in 
| different sizes, for pipe from 2” up to 20”. 
| It consists of two steel side pieces or jaws, 
}each formed with teeth upon both edges. 
setween these pieces the handle is fitted in 
milled recesses, so that in use no strain comes 


| on the bolt that holds the jaws and handle | 


|together. These side pieces are made of 
| dropped steel forgings, hardened to a saw 


| temper, so as to be sharpened with a file when | 


it becomes necessary. 

In the sizes used for ordinary diameters of 
pipes the binding chain is made of flat steel 
links, so that all the parts, including the 


handle, are of steel. One end of this chain 


is held by a pin through the jaws, while the | 


other end is slipped into a recess in the jaws.) d 
l¢ j ‘ dr ri > air tlere 
and handle, being lengthened or shortened to | #24 built at their shops w ith Belpait boilers 
| are giving remarkable satisfaction. 


correspond to the diameter of pipe on which 
it is desired to be used, the work of changing 
from one size to another being almost in- 
stantly performed. 

The recess into which the chain fits is of 
such shape that the chain is not likely to drop 
out or ‘‘unhitch” while being used. In use 
it will be seen that the pressure of the teeth 
is in a direction tangent to the circumference 
of the pipe, and it is claimed that this, with 
the encircling grip of the chain, makes it 
impossible to crush even very thin 
This is a valuable feature for the 
expense to many shops from broken pipes 
and lost labor due to imperfect pipe 
wrenches is considerable. By the revers- 
ible feature, either side of the jaws may 
be used, so that if one side becomes dull, 
by simply removing the pin that pivots 
the chain, and pivoting the chain on the other 


annual 


side, a new set of tecth is brought into use, 
the dull set being sharpened at any conve- 
nient time. In the large sizes the chain is 
standard round link. 

The parts of these wrenches being inter- 


changeable, repairs are easily made, and 





energy, patience, and perseverance eventu- | 


ally met with reward in the complete success 
of the machine. 

So soon as the machine was put on the 
market, it rapidly met with favor. 
contributed than any 
single machine to develop American agri- 
culture, and to place this country in the 
front as a grain-producing nation. 

a een 


vention more other 





The machine shops belonging to the Mex- 
ican Central Railroad, at the City of Mexico, 
are substantially built brick structures, de- 
signed after the best United States models. 
Most of the leading officials connected with 
the works, as well as managing the operating 
of the road, are Americans. F. W. Johnstone 
is superintendent of motive power and ma- 
chinery; M. S. McCoy is secretary; R. P. 
Simpson is master mechanic, and the master 
car builder is J. H. O’Brien. The locomotives 
are housed in a commodious roundhouse of 
fourteen stalls, which is in charge of H. Fitz- 
simmons. A well-arranged machine shop is 
furnished with the most approved tools, and 
gives work to thirty men, who are looked 
after by T. W. Schew. In the blacksmith 
shop there are twelve forges and thirty men, 
who are under charge of C. W. Lukens. 


This in- } 


and 
The following, from the report 
Zetter and 
Hunt to the Bureau of Steam Engineering, 
Navy Department, explains to some extent 


being of steel, the wrenches are light 
convenient. 
of chief engineers Isherwood, 


the working of these wrenches: 


‘“* * * Conformably with the orders of 


| the Bureau, we have carefully examined and 





experimented with Brock’s patent chain 
wrench, submitted by Mr. Charles P. Butler, 
* * * and have the honor to report that: 

‘The tool in question is for the purpose of 
firmly gripping any round surface, such as 
pipe, ete., by means of friction, with such 
force as will enable the surface to be turned 
against great resistance without slipping. 
This is accomplished by means of a jointed 
chain, instead of the usual ‘ pipe tongs’ pinch, 
which chain is so arranged as to securely hold 
the cylindrical surface somewhat after the 
manner of a ‘Spanish windlass.’ 

‘The action of the wrench when experi- 
mented with was quite satisfactory, never 
slipping with the application of even the 
greatest force, and being readily and easily 
applied to the object. 

‘**This tool is extremely well designed, it is 
well made of the best steel, is handy, conve- 
nient, and serviceable, and is the best for its 
purpose of which we have knowledge; for 
pipe work it is greatly superior to the usual 
pipe tongs.” 

The Bear and Thetis of the Greely relief 
fleet were supplied with these wrenches. The 
manufacturer’s agent for these wrenches is 
Charles P. Butler, 223 and 225 Water Street, 
Brooklyn, N. Y. 





pipe. | desired. 
we 
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Louisville and Nashville Railroad Shops 
at Louisville. 


Writing to us about the Louisville & Nash- 
ville Railroad shops at Louisville, Frank C. 
Smith says: 

I saw a very neat and effective applica- 
tion of the flexible shaft here, by which 
emery rollers of from {” to 15” diameter and 
10” long were driven at 3,000 turns per 
minute. Loose handles at each end allowed 
this effective tool to be used on any flat sur- 
such as side and main rods, link slots, 
ete. Its small diameter allowed of any spot 
being touched, while its adaptability, flexi- 
bility, and handiness made it as effective as 
the innumerable files, with the 
freedom of one. The four consolidated 
engines designed, by Reuben Wells, 8. M. P., 


face 


work of 


A neat 
stroke of economy was shown me by Mr. Leeds 

many engines on the Southern divisions are 
wood burners, which are being changed for 
coal. The copper flues from the wood burn- 
ers as they come in are carefully stowed 
away for future injector pipes, etc.. These 
flues are 2” diameter, and as a pipe of 1}” to 
1}” is required, the flues would be useless, 
but for a ‘wire drawing’ process, Mr. Leeds 
has invented by which he gets any size 
The end of the flue is bent in, so 


mt, 


I 











Brock’s Pirk Wrenon. 


as to leave the opening about 3. <A bolt is 
dropped through this hole, head inside and 
nut outside. A rope attached to a ‘snatch 
block’ is tied to the bolt just back of the 
nut, when the flue goes through a 12” hole 
ina steel plate next a 1}, ete. The force is 
of course supplied through by the snatch 
block. 


Mr. Leeds thinks the first steel side rods 


were used on the New York, New Haven 
and Hartford Railroad twenty-four years 
ago. Previous to that, roundiron rods were 


used which broke as speed and loads _ in- 
increased 
which aggravated the trouble. Mr. 
Kettendorf (present M. M.) adopted a light 
” which 
Mr. Leeds ran 


creased. The size of rods was 


Then 


crucible cast steel rod 3$” x1), 
vented all further 
the first of the engines having these steel 


pre- 
trouble. 


rods on, and that when slipping the rods 
seemed to writhe and twist like a snake, but 
were always found all right, and are, he 
thinks, in use to-day. 
=> 
Air-Pump Regulator. 


Clement E. Stretton, C. E., describes in the 
English Mechanic an air-pump regulator used 
in connection with the Westinghouse brake 
on British railways, which we have never 
seen here. Since it gives such satisfaction 
there, we do not see any reason why it should 
not be equally valuable on American rail- 
roads. The writer says: ‘‘The use of a gov- 
ernor for automatically regulating the press- 
ure Obtained by the Westinghouse air-pump 


is strongly recommended; for, besides pre- 
; 
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venting drivers having too high pressure, it 
saves steam, since the pump never makes an 
unnecessary stroke. The pump continues to 
work and increases the pressure of air in the 
main reservoir until it exceeds that which 
the spring of the governor is adjusted to; 
any excess of this pressure at once acts on 
the under side of a diaphragm, which lifts a 
valve, by means of which the steam supply 
is automatically cut off, and consequently the 
pump stops working. Upon a reduction of 
pressure the pump again starts, and thus 
always maintains the required amount. The 
arrangement is very simple, and is largely 
employed upon the Northeastern Railway, 
also in France and America.” 

ae 


From the Glasgow Hngineer we learn par- 
ticulars of trials that have recently been made 
in a Scotch colliery with the Harrison coal 
mining machine, an American invention. 
The machine is worked with compressed air, 
and did its work very satisfactorily on ex- 
tremely hard coal seams that are difficult to 
work by picking. An incidental advantage 
found by the use of this machine was that 
the air exhausted from the cylinder improved 
the ventilation of the mine by inducing air 
circulation. 

<=> 

George H. Corliss, Providence, R. I., has 
received a patent on an engine cross-head 
with adjustable gibs. The cross-head tapers 
on the line of the guides and the gibs are 
made to fit this taper. By turning an ad- 
justing screw the gib is drawn on the cross- 
head increasing the vertical diameter and so 
taking up any lost motion. 

<< 
Early Engineering Reminiscences, 





By aN Otp ENGINEER. 


FIRST PAPER. 

When requested to jot down some remi- 
niscences of the mechanic arts as far back 
as my own recollection went, and the 
difficulties encountered and overcome by 
mechanical and civil engineers, the task 
seemed easy to one who, it might almost be 
said, was born in the workshop. But when 
I looked back over the fieldto the time when 
my school days’ associates were J.E.Thomp- 
son, Wm. Miller, J. C. Trautwine, Elwood 
Morris, J. W. Roberts, Wm. Milnor Roberts, 
Hufnagle, Dahlgren and others, who became 
eminent in their lines, and at the works they 
accomplished, and considered that the early 
teachers or advance guard in civil engineer- 
ing were borrowed, as I might call it, 
from the topographical department of the 
U.S. Army, to initiate the first important 
harbor and canal works, and afterwards 
some of our earliest railroads ; when at that 
time I could count on my fingers the whole 
available array of talent in that direction, 
that now number by thousands of competent 
men in both branches of the profession, the 
vast works that 
within the lifetime and recollection of one 
man, when al- 
most appalling and beyond the power of 
It becomes difficult to select 





have been accomplished 


looked back on, become 
mind to grasp. 
from the 
into a 


extended picture, and condense 


reasonable space, such scraps as 
will interest the engineer of the present day; 
but whatever throws light on the antecedents 
of the 


to all 


that have led to the present high state 
must 





}mechanic arts, be interesting 


| thinking minds. 
| Iremember the time when every boy must 


|possess an original Barlow knife. At that 
he 3 . : 

| time the same may be said of the Southern 
| tobacco grower and cotton planter. They 


must have screws for their presses, and these 
screws must be of John White’s make; no 
others would be accepted if these could be 
obtained, not even imported screws. 

I now to describe, as well as I 
can, without the help of drawings, White’s 
mode of operating, and the tools he used in 
making his screws. I can fix the date at 
1816, from the fact that I watched with great 
interest his entire process at various times 
during my summer vacations of 1816 and 
1817. 
screws of various pitches were unknown at 


propose 


Engine lathes with gearing to cut 
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that time. The screws he cut for cotton- 
presses and paper mills were of two kinds- 
one called the lantern head, a large globe 
head with holes through it, crossing at right 
angles for wooden press levers; the other 
with a square body slightly tapered to re- 
ceive a trundle or lantern wheel of four 
bars, between which and the body of the 
screw the press lever was thrust; this latter 
was at that time coming into use, being less 
liable to break than the lantern head. The 
large diameter of the trundle enabled the 
pressman to use it asa hand wheel to run 
the screw down and give considerable press- 
ure before using the lever and windlass. 
This class of press screws were made of cast 
iron, and rarely exceeded 6 inches diameter. 
They were cast at the foundry of Rush & 
Mublenburg, Philadelphia, and turned ready 
for cutting the screw thread on a lathe got 
up by Cadwalader and Oliver Evans. This 
lathe was the nearest approach to our present 
engine lathe that I can recollect in Philadel- 
phia at that time. It was a wooden shear 
lathe with cast-iron slides for the poppet 
head and tool-carrying rest, which rest was 
moved by hand wheel with crank-handle op- 
erating a pinion attached to the rest and 
working into a fixéd cog-rack on the front 
shear. 

Screws for tobacco and other small presses 
were of wrought iron and varied from about 
to 4 in. diameter, and in every case 
made of piled charcoal iron, nine square bars 
being used to each pile; the object being to 
have a solid center bar. 


93 4 
2? in. 


These pile rods of 
hammered iron of the required size were 
made at some one or other of the Pennsy]l- 
rania charcoal forges. The piles were heated 
in a hollow five of imported bituminous coal, 
at that time known as Liverpool coal, or an 
open bearth by a blast from a couple of 
wooden tubs about 4 feet diameter, their 
pistons alternating by a wooden walking 
yeam, worked through a connecting rod bya 
crank on the end of the shaft 
water-wheel. There 
was a third tub with 
weighted piston to re- 
culate the blast. 

The 


done under a couple 


of a breast 


forging was 
of trip hammers, one 
forroughing, the other 
for swedging, driven 
by an undershot 
waterwheel, with tap- 
pet wheels on its shaft, 
regulated in their dia- 
meters and number of 
tappets so as to give 
twice the number of 
blows to the swedging 
hammer. The heads 
of the 
lever holes at right 


screws with 
angles and one above 
the other were shaped 
and finished on an or- 
dinary anvil, with 
hand hammer and 
On the end 
of the screw bolt was 


sledges. 


forged a square tit not 
over half an inch long 
and of such a size as 
to come within the 
diameter of the bot- 
tom of the screw 
thread when cut; the 
object of this tit will 
be explained further 


on. 

The turning and 
screw-cutting lathes 
were of the most 


primitive construction. The bed or shears 
were two white oak timbers about 12” or 
14” square, apart, securely 
bolted to foundations. The lathe 
head was two pieces of timber the same 


about 6” 


stone 


size as the shears boxed into and crossing 
them, with a space of about a foot between 
them: into these the boxes that carried the 
mandrel were let, the overhanging center- 
carrying end of the mandrel was square on 
which the face-plate, or rather cross, was 


keyed; the entire end thrust was taken by 
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AMERICAN 


the boxes by collars on the journals, the 


back end of the mandrel was also square 
and overhung sufficiently to carry a spur 
wheel about 4’ diameter, with 5” or 6” face 


with wooden cogs in which a trundle pinion 
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the main head only differing in its timbers 
not being so heavy and being set closer 
together, and on their under sides connected 
by a piece of wood fitting and projecting 
into the space between the shears, to act as 
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worked as the driver; part of the pinion 
shaft part 
ratchet clutch, which fastened by a corre- 


was square, on which slid a 
sponding ratchet on the iron hub of a loose, 
deeply grooved wooden pulley, driven by ¢ 
twisted belt hide; the 


ratchet clutch was so arranged as to be 


rope made of raw 
shoved into gear or disengaged by a foot 
treadle in front of the lathe shears, giving 
the operator instant command both in start- 
ing and stopping. 

The back or poppet head was similar to 


a guide for the back head; the mandrel was | 
square let into and screwed on its angle to 
the head blocks, the end of this back man-| 
drel carrying the center overhung the blocks | 
about 3 inches and was accurately turned to | 
a collar, which, besides its especial object, | 








Sorew MAocuine. 

prevented the mandrel sliding back on the 
head blocks. There was no arrangement to 
move this mandrel forwards or back; the 
head was clamped to the shears in the usual 
way, and the center held to its work by 
between the head 
of scantling that lay 
across the shears, held in its place by iron 
of the 
There were rows of these auger holes about 
The tool 
rest or rather rests, for they were the lengths 


wooden wedges driven 
block and a piece 


pins in holes in the top shears. 


13” diameter and 6” or 8” apart. 





7+ 


ee 


suited to the bolts to be turned and screws 
to be cut, were flat bars of wrought iron 
secured to wooden rests; the only way to 
regulate the height of these long rests was 
by the thickness of the wooden supports. 
to the the work of these 
wrought iron rest bars, was a slight groove. 


Close edge next 
From end to end in this groove was rolled a 
button and hand tool with so long a handle 
that the 


shoulder. 


operator could rest it on his 
I was often astonished at seeing 
the long curled shaving turned off in this 
primitive manner, and at the accuracy of 
the bolt turned, when tested by 
edge and calipers. 


straight- 
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Improved Machine Tools, 
The engravings on this page represent 
three of the machine tools made by the 
Brown & Sharpe Manufacturing Company, 
Providence, R. I., as recently improved. 
The plain milling machine is designed for use 
on ordinary plain work. The spindle, which 
runs in anti-friction boxes provided with ad- 
justmeht for wear, is raised or lowered by 
means of a screw and nuts, and is adjusted 
horizontally by nuts on the front bearing. 
The table is automatically fed for a distance 
of eighteen inches, the feed being discon- 
nected at any desired point by an adjustable 
stop. The total length of table is 28 inches; 
width 94 inches. The height of center, at its 
lowest point above table is 2% inches, and at 
its highest point 6 inches. The vise jaws are 
6 inches long and 1,5, inches deep. 
The 
table, 


small, plain milling machine has a 
may be operated either by 

feed or by means of the 
The total length of 
the table of this machine is 20 inches: width 
7} inches, with automatic feed of 9 inches. 
The height of center above table is 1} inches, 


which 
the automatic 
shown. 


hand lever 


and 3} inches at its lowest and highest point, 
respectively. ‘The vise jaws are 3} inches 
long and {inch deep. Both machines have 
an attached stand or table for holding work 
and tools. Countershaft and hangers, with 
iron cone and all overhead work complete ; 
also necessary wrenches accompany either 
machine. 

The screw machine represents one of sev- 
eral sizes made by the 
firm. These machines 
have a device for in- 
Stantly opening and 
closing the jaws that 
hold the wire or rod 
from which the screws 
are made, without 
stopping the machine, 
and are intended in 
every respect for do- 
ing work very rapidly. 

= te > — 


A Large Casting, 


A large job in the 
way of casting was 
done very quickly a 
few days ago at the 
Philadelphia and 
Reading Iron Shops, 
Pottsville, where Mr. 
Kk. F. C. Davis is su- 
perintendent. The 
casting was half of a 
huge drum intended 
for one of the com- 
When 
completed, the whole 
drum will be fourteen 
feet long, 
feet in 
at the center 
fect at the 
Each completed half weighs 32,000 pounds, 


pany’s mines. 


nineteen 
diameter 
and 
twelve and. one-half ends. 
but 37,000 pounds of molten iron was used 
in the casting, the extra iron going for stays 
and wastage. It took eight men five weeks 
After 


all the preparations were completed, it re- 


to prepare the mould for this casting. 


quired only one minute and ten seconds to 
pour the whole 87,000 pounds of iron. Of 
this mass, an immense 15,000-pound ladlefull 
had to be taken from the lower shops that 
stand some distance away from the building 
where the casting was done. 
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LETTERS FROM PRACTICAL MEN, 


Diagrams Showing the Inertia of the 
Reciprocating Parts of the Steam 
Engine. 

Editor American Machinist: 

The clever instrument described by your 
correspondent, Mr. Williams, in your issue 
for May 10 inst., called quite appropriately 
an ‘‘ inertia instrument,” interests me not a 
little. It reminds me of Mr. Brown’s pretty 
subsidiary indicator for showing the inequal- 
ities of tension on the cord of the paper 
cylinder in the steam engine indicator. It 
would be interesting and instructive to com- 
pare the indications of Mr. Williams’ inertia 
instrument with the theoretical curve, which 
is easily traced when the weight of all the 
reciprocating parts, the length of the con- 
necting rod and of the crank, and the velocity 
in revolutions per minute are known. 
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Mass., October 13, 1879, at 5:39 p.m.: Engine, 
right-hand 3-foot stroke by 24” bore, non- 
condensing; steam, per gauge, 79 lbs.; back 
pressure, per gauge, 11 lbs.; revolutions, 159 
per minute; scale, 40; diameter of piston 
rod, 33”; weight of reciprocating parts, 
1,665 Ibs. 
A Practical Question, 

Editor American Machinist: 

The undersigned have a friendly discussion 
in regard to what effect, if any, will be pro- 
duced upon one or both of a pair of steam 
boilers, under the conditions named below, 
and wish to refer same to such of your read- 
ers as are stationary engineers, and have had 
charge of connected boilers, and can there- 
fore speak from experience and not from 
theory. 

The conditions are these: Given, two tubu- 
lar boilers, 54 inches in diameter, 12 feet long, 
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Large Engines and Small Boilers. 
Editor American Machinist : 


Your correspondent, A. Brunson, (May 
21) is somewhat at sea on steam pipes. He 
seems to think that a small steam pipe will 
supply an engine as well as a large one. So 
it will if it is large enough to take all the 
steam the boiler will supply. His engine 
worked as well, he says, with the throttle 
opened one-half turn as it did when full 
open. This proves that at one-half turn the 
valve opening was sufficient to pass all the 
steam the boiler would supply, therefore the 
engine was too large for the boiler. To 
illustrate, suppose he undertakes to run a 20- 
horse-power engine with a 10 horse-power 
boiler. It will be of no use to connect with 
the size pipe the engine calls for. It will 
cost less and be just as well otherwise to 
connect with the size pipe the boiler calls for. 














is given on page 6, with the diagrams shown 
by Mr. Hemenway. 

With a boiler pressure of sixty pounds he 
gets an initial pressure of thirty-five in one 
case; and in the other boiler pressure sixty- 
two, and initial pressure forty-two. 

In our best class of cut-off engines I hardly 
think Mr. Brunson would be able to do the 
work with the ‘‘ wheel open one-half turn” 
and keep speed regular, or do the full 
amount of work with the same economy. 

Waterbury, Conn. W. E. CRANE. 


New York to Chicago in Seventeen Hours. 


At the meeting of the American Suciety of 
Mechanical Engineers, held at Pittsburgh last 
week, Mr. W. B. Le Van read a paper with 
the above title. He believes that the Penn- 
sylvania Railroad Company, with their pres- 
ent style of locomotives, could make the run 
of 908 miles between New York and Chicago 








~_ 
| | | | & in seventeen hours if they will adopt safety 
se a | | | rs ae gates in all the cities, so that trains may be run 
| | = through towns without reduction of speed. 
3 Forward |Stroke | | Mr. Le Van gives some details of how this run 
130. eee | \z | } | | can be made, furnishing the necessary time- 
3 q OT | table. He would make seven stops for 
7 ro | as ow A | | change of engines, and he.calculates that the 
110. | [3 | P é | | 908 miles can be run in 1,000 minutes, in- 
| | | , , RY | | | cluding the delay in changing engines. There 
100._|_|\ | | \ | Mal | | | at ee are 34 grade crossings on the way, and he 
93.7 |_ || | \I ee | | | Boiler Pressure allows 20 minutes for loss of time by reduc- 
gu. | I | Oi eng | ing speed at all these points. As trains on 
t\- Lorsebntay atid | ™ | the Bound Brook route have been known to 
Wee en peri | Y | % | +} {Compr aw pass over a mile in 45 seconds, Mr. Le Van 
a on noo does not sea anything to prevent trfns betag 
ger: ST X - aes ih lilo | om run to Chicago on his time schedule. He 
60. | \ Be = | rz | pit ae thinks that in ordinary high-speed locomo- 
| aa al | < | KN oo | Al | oe tives there is a loss of over 30 per cent. of 
50. | | _ { a a i en | : Fffect 7] | , power through using the link motion, and 
tae oe | yd | 43 | | | ow Z / | he proposes to save this by using a separate 
0. | | we 2: o> Sates 1p | Zi \ / | r cut-off valve, similar to that applied by Mr. 
30 | | WA PSS ~ 4 | | Stevens, of the Central Pacific Railroad, to 
er me “er HZ } Ze - la Pace some of his locomotives. 
co 2 - 
14.7 | = | : +04, ies | | | | . | | atmosphere Very extensive steel works are shortly to 
10. ; ‘ s a 13 t - - 7 Fe F | be started in Bilbao, Spain, by a Spanish 
, | | | | | | | } ee company, which has obtained large conces- 
- 5 ry 3 3 1 35 29 33 x5 i sions from the Spanish Government, for the 
|_| | | 
The relative length of the crank and con- | | : | > — 
necting rod always enters into the calculation, ‘a0 | | 3 , | 
except when rough approximation only is | Is \3 ne, Pee : —t | aaa 
desired, or when working upon mean dia- 120 | \> \& i lea” | >a 
grams, that is, upon diagrams representing a | 13 \ | NX | e a? I | 
mean of actual diagrams from each end of 110__| = \ ; ee se ws ya | | : 
the cylinder. | \ | \ ff a | | 
The accompanying cards, taken October 100_| || \ | te ] ee iatialalcaaes 
13, 1879, at 5:39 p.m., soon before closing 93.7_| | | \ port’ Ds os | || _| Boiler Pressure __ 
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ever since. The calculations (in part) are on | | | XK / [aurring nee stroke \. | | —e 
the back of the ‘‘out end” card. On each _60 | | = \ . _ | |_| : 
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cating parts is represented by a straight, — | 4 gi . a at eo St 2 See 
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and show that rather more work is done 47 Leerng | | ee eed [Pomeroy 
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quadrant, notwithstanding the light load, | 9 | > 3 i —5- 6 a .8 9 1 =. 
early cut-off, great back pressure (11.0 Ibs. 0 | | | | i | Vacuuny 
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per square inch above atmosphere), and the 
reduction of pressure by expansion, about 8 
lbs. below the back pressure. I think the 
diagrams are so fully marked as to explain 
themselves. 

The ‘‘rotative effect” is the tangential 
component of the horizontal pressure on the 
crank-pin, and is, of course, the pressure 
exerted on the crank-pin in a direction at 
right angles to the crank, ¢. ¢., tangential to 
the path of the crank-pin. All that Mr. 
Williams says about lost motion, springing 
of parts, etc., is quite correct. So, too, the 
diameter of the cylinder is increased by the 
steam pressure, and the stroke is affected by 
the elongation and compression of piston rod, 
connecting rod, bed plate, and cylinder. 

Boston, Mass. J. C. Hoap.ey. 


DATA OF TWO INDIOATOR CARDS 


taken at Merrimac Print Works, Lowell, 





58 3-inch tubes, shells ,5,ths and heads ,',ths 
Inch thick, located side by side, 12 inch 
brick wall between, domes connected by 4- 
inch pipe, with globe-valve therein, closed, 
feed-water pipe 1} inch, passing through 
steam space, and its discharge end turned 
down and terminating below water-line, and 
having two check valves (one each side of 
pipe leading from pump), two gauges of 
water in each boiler, steam 95 Ibs. in one 
boiler and a brisk fire, steam in other boiler 
30 lbs. and a somewhat slower but brisk fire, 
safety valves set to blow off at 110 Ibs. 
Would the effect be disastrous, or in any- 
wise attended with danger, if the globe-valve 
in connecting pipe were opened? 
D. H. Bartpwiy, 
Foreman Gouv. Machine Co. 
J. 8. Corsin, 
Supt. St. Lawrence Manufacturing Co. 


Nothing is more wasteful than the combina- | 


tion of an engine too large, and a boiler too 
small. There és no ‘fuse of such large 
steam pipes,” unless there is steam to fill 
them. PETER GIBBONS. 


Steam Pipe Diameter. 
Editor American Machinist: 

In your issue of May 24th, A. Brunson 
says of an engine he had charge of that it 
did as well with the throttle nearly closed, 
and asks, ‘‘ What is the use of so large a 
steam pipe?” Will Mr. Brunson tell us 
whether the engine was full stroke or a 
cut-off ? 

On the same line of reasoning, when using 
a one-inch nozzle for fire purposes, why use 
a two and one-half inch hose? I think a 
_ very fair explanation of the use of small pipes 


manufacture of rails and other material. The 


machinery is being made in England. Con- 
verters are of eight tons capacity. It is in- 


tended that the works shall commence about 
the first of next year. They will be the first 
works of the kind which have been started 
in Bilbao, the ore found there having hith- 
erto been exported to England, Germany, 
Belgium, and France. All the coal required 
for them will go from England. 


= lage 


The Thetis, of the Greeley search expedi- 
tion, was disabled for twenty hours the sec- 
ond day out of New York by the breaking 
of a connecting rod of the circulating pump. 
The fact that the rod was successfully welded 
speaks better for the mechanical ability on 
board than the fact that notwithstanding 
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there was known to be a spare rod some 
where it could not be found, does for the 
care with which the spare parts of machin- 
ery were stored. 


—_-—_— 


Barthel Lubricator Cups. 


We here illustrate two lubricator cups de- 
signed specially for the lubricating com- 
pounds manufactured under the Reisert, 
Stauffer & Barthel patents. All these lubri- 
cators are pasty substances made by special 
chemical treatment of oil, and the cups that 
hold the compound are made so that the lu- 
bricant can be pressed out of the cup into 
the bearing. In every case a disk is used to 
press the lubricator downward, thereby forc- 
ing it into the oilways of the journal cover. 
In the Reisert cup shown the disk that rests 
on the lubricant carries a hollow tube which 
projects from the top of the cup. By placing 
shot, or any other heavy substance, in this 
tube the flow of the lubricant can be regu- 
lated. The compound used is said to give 
remarkably good lubricating service, and a 
small supply to a bearing keeps it running 
cool. The lubricant in the Stauffer cup is 
forced out by turning the top of the cup. 
Cups of this form are made to apply lubri- 
cants to shafting and all kinds of bearings, 
whatever position they may occupy among 
machinery. The lubricant is conveyed 
through small pipes, and it is forced through 
the pipes by the pressure put upon the con- 
tents of the cup when the top is turned, there- 
by depressing the disk. R. A. Goodchild, 
111 Liberty Street, New York, is agent for 
these cups and lubricants. 

ame 

The proprietor of the Railway Review, who 
has been traveling in Mexico, does not write 
favorable impressions respecting the Mexi- 
cans who generally loiter round the railroad 
station. He says that the principal posses- 
sions of a great many of these men consist of 
a pistol and 'a sombrero. 


ope 
American Association for the Advance- 
ment of Science. 


The American Association for the Advance- 
ment of Science is making an active effort to 
place its mechanical section on a footing that 
will be creditable to the country when the 
members of the British Association meet with 
it at Philadelphia in September. The asso- 
ciation, which is represented by Prof. Thurs- 
ton, the president, and Prof. Webb, the sec- 
retary, has sent out a circular inviting gen- 
tlemen interested in the advancement of 
mechanical science to attend the meeting at 
Philadelphia, to join the association, and to 
take an active part in the proceedings. The 
meeting of next September will have unusual 
attractions, and it is expected that a large 
attendance will be secured. The Electrical 
Exhibition will be open in Philadelphia 
during the time of the meeting. 

The introduction of steel ties must have 
been silently going on with great rapidity if 
we may judge from a paragraph in Jron, 
which says in a review of ‘‘ the manufacture 
of steel in America,” that ‘‘ steel has also been 
employed for the manufacture of sleepers. 
It is calculated that about 600,000,000 steel 
sleepers are laid down on the roads of the 
United States, each one containing from 60 
to 80 pounds of steel.” Considering that 


there are less than two-thirds of this number | 


of wooden ties in use, the ‘‘ recent publica- 
tion” from which the information is said to 
be derived must certainly have suffered a 
‘‘sea-change into something rich and strange” 
while crossing the Atlantic. The day may 
come when there will be millions 
ties in America, but at present we do not 
know of one.—Railroad Gazette. 


ee 


A Preacher on Hot Boxes. 


We heard a preacher in a fashionable ‘‘ up- 
town” church last Sunday expounding the 
advantages to mankind of keeping the Sab- 
bath. As an illustration of how all nature, 
inanimate as well as animate, required cessa- 
tion from labor, hesaid; ‘‘ Even in traveling 


of steel | 


with railroad trains, we find that stops have 
to be made at certain distances to let the 
axle boxes get time to cool. The labor of 


running makes these boxes get hot, and, if | 
their necessity for rest was ignored, they | 


;would get red-hot and burn up the train. 
But the train men understand the case, and 
the train is stopped for a time, and, while 
passengers go out and refresh themselves, 


| the boxes are getting refreshed by rest. They | 
cool down in a few minutes, and then the 


7r? 


train can proceed in safety! 
—__—__ +e ——_—_- 


Pittsburgh Meeting of the American 
Society of Mechanital Engineers. 


The society began their sessions at Pitts- 
burgh, Tuesday, May 20, and continued 
them according to programme, President 
Sweet presiding. 

The first meeting was, by invitation, held 
jointly with the Engineers’ Society of West- 
ern Pennsylvania, at which a report of a 
special committee of that society on natural 
gas for industrial purposes was presented, 
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and jointly discussed by the members of 
both societies. This gas, as shown by the 
report, which is conducted in pipes from 
wells at considerable distances from Pitts- 
burgh, is used in iron and steel-making, 
under boilers, for household and for various 
other purposes. Some of the points brought 
out in the report were—that a much greater 
percentage of the calorific effect can be util- 
ized than in the case of coal, while the ab- 
sence of smoke, dirt and cinders is an addi- 
tional advantage of its use. In comparative 
tests under boilers, while with coal 9 lbs. of 
|water was evaporated per pound of coal, 
with an efficiency of 60.9 per cent., with 
natural gas 83 + per cent. of the value of the 
fuel was utilized. 

For many industrial purposes for which it 
was used, it was claimed that the means of 
using it were wasteful, and not much more 
than one-third as good results were obtained 
as might be. It was conceded that the dan- 
ger of explosions were rather greater than 
with coal gas, since explosive mixtures could 
be formed with greater variations in the 
quantity of air than with coal gas. 

The temperature of the gas at the wells is 
about 45°, and this keeps the temperature 
of the pipes so nearly constant that in 
mains several miles in length no allowance 
for expansion is required, the pipes being 





| by the use of other fuel. 
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laid below the point to which frost pene- 


trates. 

Pittsburgh, it was said, could obtain this 
gas from several ‘‘belts,” it being found there 
at a depth of something more than 1,000 feet 
below the surface. It was said better steel, 
iron and glass could be made by its use than 
It is about 96 per 
cent. marsh gas, and about half as heavy as 
air. At present it would seem from the re- 
port that its use for manufacturing purposes 
was not so economical as the use of other 
fuels. 

In the discussion the fact was sustained 
that a boiler of given dimensions could be 
made to generate much more steam when 
this gas was used as fuel than when coal 
was used; also that very little vent was re- 


quired for the escape of gases. No com- 


bustion chamber was required, the gas being | 
1 § § 


burned the whole length of the boiler and | 


only a few inches—say 8 inches—from the 


shell, the flame impinging directly against | 


the shell. 


in this way was somewhat destructive to the 
boiler. 


It was said that 20 lbs. of water 
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eould be evaporated in this way per pound 
of gas, but that when the gas was used with 
combustion chamber inferior results were 
obtained. If the total calorific effect of the 
fuel was realized 26 lbs. of water could be 
evaporated. One speaker said that with coal 
at five cents per bushel (76]bs.) he had found 
the value of gas to be 7,%; cents per 1,000 
feet, at a pressure about equal to that at 
which coal gas is used. It was brought out 
that in some parts of Pennsylvania natural 
gas had been used for generating steam 
twenty years ago; that it had been 
used directly in the cylinders of engines 
under the pressure at which it flowed from 
the wells, 100 lbs. per square inch and 
upwards. It was suggested that the pressure 
might first be utilized in the cylinders of 
steam engines, and then the exhausted gas 
used for heating purposes, and stated 


also 


in 


It was conceded that hard firing | 








Mechanical Engineer’s Meeting. 

Our limited space prevents us from giving 
an extended notice this week of the trans- 
actions of the Society of Mechanical Engi- 
neers at Pittsburgh, May 20th to 28rd. The 
meeting was in every respect interesting and 
profitable. The membership was increased 
by 113 members, 5 associates and 3 juniors. 
The papers read were above the average in 
value, and the discussions elicited indicated 
that the members present were actively 
interested in the subjects brought forward. 

— a 

Henry Ward Beecher says the cause of the 
recent bank troubles and consequent panic 
in Wall street was overtrading. We thought 
it was overstealing. 


<> 





The classification of articles for exhibition, 
at the World’s Fair in New Orleans, is not 
as thorough as it might be. For instance, 
‘*machines for barrels, casks, and kegs,” do 
not usually come under the head of machine 
tools. Neither do machines for cutting cork. 

—_—-ape——_—_. 


Consumption of Fuel in Locomotives. 


At the last meeting of the British Society 
of Mechanical Engineers a most valuable 
paper was read on the above subject, the 
author being M. Georges Marie, Chief Engi- 
neer of the Paris and Lyons Railway in 
France. M. Marie’s position gave him ex- 
cellent opportunities for experimenting with 
the locomotive. For years he had been 
familiar with the progress of improvement 
in stationary and marine engines, and he 
became desirous of aiding tle locomotive to 
join in the march of progress. Before mak- 
ing any change in the familiar form of the 
locomotive, he determined, to ascertain with 
exactness the value of its performance in 
comparison with what are recognized as the 
best forms of engines. As the ordinary 
practice of recording the performance of a 
locomotive according to train miles furnished 
an indifferent basis of estimation of the 
actual work done, M. Marie reduced the 
performance of his. locomotive to horse- 
power. In his experiments he was assisted 
by two well known scientists. 

The conclusions arrived at were that the 
locomotive, which was a -good one well 
handled, did its work with a fuel consump- 
tion of 3.27 pounds per effective horse- 
power or 2.88 pounds per indicated horse- 
power. The ratio of water evaporated to 
the pound of fuel was 8.88. The fuel used 
was a patent compound of less calorific 
valué than the ordinary run of good Ameri- 
can coal. From these results it will be per- 
ceived that a first-class locomotive in skilful 
hands is not so imperfect as many engineers 
believe it to be. M. Marie maintains that 
the simplicity of the locomotive is its most 
valuable feature and contributes in an emi- 
nent degree to its success as a high speed 
engine. The high speed is favorable to 
economy of fuel because it diminishes the 
leakage of steam and the condensation of 
steam during admission. 

Another French engineer proved by accu- 
rate experiments that express train locomo- 


| tives were more economical than freight 


engines, he having got as high a duty as 


one indicated horse-power to 2.48 pounds 





|The exercises @on experimental 


reply that it had been so used, but its use in | 


this way was not favorabiy considered. 
Altogether the report and the discussion 


coal. This, of course, is testimony in favor 


of high piston speed. 
+ ae - 


The annual catalogue of the Stevens’ In- 
stitute of Technology for 1884-5 indicates 
that the institution has valuable and inter- 
esting work laid out for the coming year. 
mechanics 
strike us as particularly important. Under 


\this head is grouped strength of materials, 


would tend to confirm the opinion that while | 
there might be a large economical future for | 


natural gas, the length of time the supply 
would last was somewhat uncertain, and 
that economy in its use had not yet been 
properly considered. Some of the strongest 
points were made in favor of its use for 
domestic purposes. 


valve gearing, boiler testing, engine tests, 
pump es. injector, flow of fluids, measure- 
ment of power, and standardization ° of 
instruments. We hope that while the Insti- 
tute has the students engaged on the pump 
vs. injector question that they will work to 
obtain authoritive data 


some showing 


with absolute certainty which is the most 
‘economical method of feeding boilers, 
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Locomotive Engine Running—The Valve 


Motion. 





By Anaus Srnovarr. 
SETTING THE VALVES. 

Most of intelligent machinists engaged on 
engine-work make it an object of ambition 
to learn to set valves, and the operation is 
mastered as soon as the opportunity offers. 
It has been a practice in numerous shops for 
those who have the work of valve-setting to 
do, to invest the operation with fictitious mys- 
tery, to patiently disseminate the belief that 
valve-setting is an exceedingly difficult mat- 
ter. Cases sometimes arise where the squar- 
ing of an engine’s valves is really an arduous 
task, requiring intimate familiarity with deli- 
cate but valve- 
setting, as it is usually practised in building 
establishments, in repairing shops, and in 
round-houses is merely a matter of plain 


methods of adjustment ; 


measurement. 

A man may be a first-class engineer with- 
out knowing how to set valves, and familiar 
acquaintance with the operation will not in- 
crease his ability in managing his engine 
when merely getting a train over the road on 
time is the consideration; but the method of 
valve-setting is so closely associated with an 
intelligent appreciation of the valve-motion’s 
philosophy—-that most of engineers who take 
an extended interest 
to acquire the knowledge of how the valves 


in their business wish 


are set. 
BEST WAY TO LEARN VALVE-SETTING. 

The best way to learn valve-setting is by 
taking part in the work. Whatever can be 
said‘in books on a subject of this kind pro- 
vides but an indifferent substitute for going 
through the actual operations. But aman’s am- 
bition to learn may exceed his opportunities ; 
so, for those who cannot get a gang boss to 
direct them into the art of valve-setting, this 
description will be made as plain as possible. 

When an engine’s valve motion is designed, 
the sizes of the different parts are arranged ; 
and, if this business is done by a competent 
engineer, there will only be trifling changes 
necessary in valve-setting. 

PRELIMINARY OPERATIONS. 

Let us suppose the engine to be an ordi- 
nary eight-wheel locomotive, with cylinders 
18x24 Let us assume that the top 
and bottom of 
equal length, and that the eccentric rods are 
connected to the link so as to be opposite the 
block in full 
treme travel of valve equal the eccentric’s 
throw. We will now look round to see that 
everything connected with the 
ready for valve-setting. e 

First, it is necessary to see that the wedges 


inches. 
rocker arms are. straight, 


This will make the ex- 


gear. 


motion is 


are properly set up to hold the driving boxes 
in about the same position they will occupy 
when the engine is at work. 
CONNEOTING ECOENTRIO RODS TO LINK. 
In looking over the motion, it is well to 
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tric rod maintains its connection with the 
top of the link and the backward eccentric 
rod is at the opposite end, crossing of the 
inevitable. This fact is worth im- 
printing on the memory, for I have known 
of several cases where men got the rods up 


rods is 


wrong by putting them open when the engine 
stood with the crank on the back center. 
MARKING THE VALVE STEM. 


In ordinary practice, valves are set with 
the steam chest cover down, and the position 
of the valve on the seat is identified by marks 


on the valve stem. Before the cover is put 





down the valve is placed as in Fig. 3, just 
beginning to open theforward steam port, a 
being generally used to 
gauge the opening. When the valve stands 
in this position, a tram is extended from a 
center punch-mark, ¢, on the stuffing-box, 
valve stem as far as it will 


thin piece of tin 


straight along the 
reach, and the point, here located at a, is 
marked. The valve is then moved forward 
till it begins to uncover the back port, when 
another measurement is made with the tram, 
which locates the point 4 on the valve stem. 
Whatever position the valve may stand on, 
it may now be identified by the tram. When 
the tram cuts the space half way between 
a and +, the valve stands in the middle of the 
seat. 

Some machinists do not believe in tramming 
from the stuffing box as the point is liable to 
be moved in tightening down the steam chest 
cover. These generally measure from a point 
on the cylinder casting, but that practice has 
its drawbacks. 

LENGTH OF THE VALVE ROD. 

To prove the correct length of the valve 
rod, the rocker arm is set at right angles to 
the valve seat, which is its middle position. 
The valve must now stand on the middle of 
the seat, which will be indicated by the tram 
point reaching the dividing point between 
aand ), Should the valve not be right when 
the rocker is in its middle position, the rod 
must be altered to put it right. 

ESSENTIAL IN LOCATING THE DEAD 
CENTER POINTS. 


ACOURACY 


Before proceeding to set the valves a ma- 


| chinist cannot be too careful in locating the 


note that the eccentric rods are properly con- | 


nected—the forward eccentric rod with the 
top, the backward eccentric rod with the 


bottom of the link. When the crank-pin is 





exact dead centers. Some men conclude 
that is little the 


cross-head close to the end of the stroke, that 


because there motion to 
a slight movement of the wheel to one side 
the other is of little 


quence, and makes no percep 


or conse- 





P : hy ) tible difference in the relative 
ff SN positions of piston and valve. 
-| KES) x Q This is a serious mistake, for, 
\ i's sae: cece ness although the piston is moving 
a K al slowly, the eccentric is proceed- 
pies oe ing at its ordinary speed and 

Mia. | the valve is moving fast. The 

loose, quick method of finding 

on the forward center, the eccentrics will dead centers followed occasionally are not 


occupy the position they appear in in Fig. 1, 
where the rods are open and nearly hori- 
zontal. The full part of both eccentrics are 
advanced towards the crang-pin, so that the 
centers of the eccentrics are advanced from 
a line perpendicular to the center line of mo 
tion, a horizontal distance equal to the lap 
and lead.» When the crank-pin is on the back 
center, the eccentric centres will be behind 
the axle and the rods will be crossed as they 
are seen in Fig. 2. 
must 


The reason why the rods 
is in this 
position is, that the forward eccentric center 


be crossed when the crank 
is below the axle, and the backward eccen 


tric center is above. As the forward eccen- 


conducive to exactness, and nothing but 
accuracy is permissible in valve-setting. 
FINDING THE DEAD CENTERS. 

The best way of finding the true center is 
by moving the cross-head a measured dis- 
tance round its extreme travel, recording the 
extent of movement on the driving-wheel 
tire, whose motion is uniform: then bisecting 
the distance between the marks on the tire, 
when the dividing line will indicate the true 


center, 

Thus: Turn the wheels forward till the 
cross-head reaches within one-half inch of 
its extreme travel, as shown in Fig. 4. From 


a point @on the guide block extend a tram 
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Fic. 


the cross-head, and mark the extreme 
point reached 4. Put a center punch mark ¢ 
on the wheel cover, or other convenient fixed 
point, and from it extend a tram on the edge 
of the tire and scratch an are d. Now, with 
tram in hand, watch 
have the wheels moved forward slowly. 
When the cross-head passes the center and 
moves back till the tram extending from a 
the point 4, stop the motion. 
Again tram from the wheel cover 


on 


the cross-head, and 


will reach 


point, and describe a second are 
on the tire, which will be at e, 
now moved to the position which 
d occupied when the previous 
measurement was taker. With 
a pair of dividers bisect the dis- 
tance between d and Mark 
the dividing point C’ with a cen- 
ter punch, and put a chalk ring round it. 
When the wheel stands so that the tram will 
extend from c to (, the engine will be on the 
forward dead center. 

All the other centers must be found by 
similar process. 





é 


a 


TURNING WHEELS AND MOVING ECCENTRICS. 

When a measurement is going to be made 
for fore gear, the wheels must be turned for- 
ward, and when it is for the back gear they 
must be turned backward. Enough move- 
ment of the wheel must be given to take up 
the lost motion every time the direction of 
movement is changed. In moving an eccen- 
tric, it should also be turned far enough in 
| the opposite direction to take up the lost 


| motion. 


SETTING 


| Put the reverse lever in the full forward 
notch, and place the engine on the forward 
| center, If the lead opening in full gear is to 
|be ;', inch, advance the forward eccentric 
| till the point @ on the valve stem is that dis- 
| tance away from the tram point. Throw the 
‘reverse lever into the full backward notch, 
| turn the wheels forward enough to take up 

the lost motion, then turn them back to the 

forward center. Move the backward eccen- 
| tric (if it needs moving) till the tram, ex- 
'tended on the valve stem, strikes the same 

point that it reached for the forward motion. 

It will be noted here thaf the valve occupies 
| the same position for fore and back gear 
Put the 

reverse lever in the forward notch again, and 
|turn the wheels ahead till the back center 
| point is reached. Now tram the valve stem 
| again, and, if the lead opening be the same 





BY THE LEAD OPENING. 


when the engine is on the center. 


for both gears as it was on the forward cen 
| ter, that part of the setting is right. 
good plan to go over the points a second 


It is a 


time to prove their correctness. But it is not 
likely that the lead opening at the back end 
will be right on the first trial. Instead of 
having the correct lead, the valve will prob- 
ably lap over the port, being what workmen 
call ‘* blind,” or it will have too much lead. 
Let us assume that our valve is ||; inch blind. 
This indicates that the eccentric rod is too 
long. We shorten the rod till the valve is at 
the opening point, and on turning the engine 
to the forward center again we will find that 
the valve there has lost its lead. But our 
change has adjusted the valve movement, so 
that on each center the valve is just begin 
ning to open the steam port. Advancing the 
eccentric to give one end ,), inch lead will 

the other 
end; and, assuming that the back motion has 
been subjected to similar treatment with a 
like result, the lead opening on that side is 


now have the same effect upon 


right. This process must now be repeated 


with the other side of the engine. 


ASCERTAINING THE POINT OF OUT-OFF. 


The lead openings being properly arranged, 

















[June 7, 1884 


off the 
it is important that 
about the same sup- 
ply of steam should 
be furnished to each 
cylinder and to each 
end of the cylinders. 
The angularity of 
the connecting rod 
tends to give a 
supply — of 

steam the for- 
|ward than to the back end of the cylin- 
der, but this inequality is, as has already 
been explained, usually rectified by locating 
the hanger stud a certain distance back of 
the link are. To prove the cut-off, we will 
try the full gear first. Put the reverse lever 
in the full forward notch, starting from the 
forward center, and turn the wheels ahead. 
The motion of our engine has been designed 
so that the cut-off in full gear shall happen at 
18 inches of the stroke. With tram in hand, 
watch the movement of the valve as indicated 
by the stem marks. As the piston moves away 
from the forward end of the cylinder, the 
valve will keep opening till nearly half stroke 
is reached, when it will begin to return, 
slowly at first, but with increasing velocity 
as the point of cut-off is reached. When the 
point a, Fig. 3, gets so that it will be reached 
by the tram extended from ¢, the motion must 
be stopped, as that indicates the point of cut- 
off. 
cross-head has traveled from the beginning of 
mark it down with chalk. 
Then turn the wheels in the same direction 
past the back center, and obtain the cut-off 
for the forward stroke in the same manner. 
The cut-off for the other cylinder will be 
found in precisely the method described. 
In addition to trying the cut-off in full gear, 
it is usually tested at half stroke and at 6”, 
or with the in notches 
nearest to these points. Some men begin at 
the first notch, and follow the point of cut-off 
in every notch till the center is reached, and 
do the same for back gear. 


steam, for 


greater 


to 


Now measure on the guide how far the 


the stroke, and 


reverse lever the 


ADJUSTMENT OF OUT-OFF. 

From various causes it often happens that 
the cut-off is unequal in the two strokes, or 
one cylinder may be getting more steam than 
the other. 
engine the valve is cutting off at 185” in for- 
ward gear, while at the other side it is cutting 
off at 175” of the stroke. The most ready 
way to adjust that inequality is by shortening 


Suppose that on one side of the 


one linkhanger and lengthening the other till 
a mean is struck. Where the discrepancy is 
smaller, it is adjusted by lengthening the 
hanger at the short side. 

A harder inequality to adjust is where the 
valve cuts off earlier for one end of the cyl- 
inder than for the other. In new work this 
is readily overcome by the saddle stud, but 
such a change is seldom admissible in old 
When the points of cut-off have been 
noted down, it will frequently happen that 


work. 


instead of both ends cutting off at 18’’, one 
end will show the cut at 17’, while the other 
goes to 19”. This indicates something wrong, 
and demands a search for the origin of the 
First ascertain if the rocker 
If that is all right, ex- 
amine the link, which is probably sprung out 
of its true radius. 
arm is an easy matter, but not so with case- 


unequal motion. 
arm is not sprung. 


To straighten the rocker 


hardened links, although some men are very 
Where 
it is impracticable to remedy an unequal cut- 
off by correcting the origin of the defect, 
several plans may be resorted to for obtaining 
One of the most 
common resorts is to equalize the forward 


successful in springing them back. 


the required adjustment. 


motion by throwing out the back motion. 
Putting the rocker arm away from its vertical 
position when the valve is in the middle of 
the seat, by shortening or lengthening the 


| valve rod, provides a means of adjustment. 


|Sometimes the equality of lead opening is 


we will proceed to examine how the valves cut | work 


The 


changes necessary to obtain adjustment of a 


sacrificed to obtain equality of cut-off. 


distorted motion can only be successfully 
arranged by one who has experience in valve 
setting or in valve motion designing. 

In many shops the cut-off is adjusted for 
the point where the engine does most of the 


at 6”. Other master mechanics 


Say 








i 
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direct the equalization to be made for half 
stroke, while some take the mean between 
the half stroke and the ordinary working 
notch. 

The final adjustments in valve setting ought | 
to be made when the engine is hot. 

— eae ———— 

A Return Tubular Locomotive Boiler. 

From Mr. Pierce Butler of the Brooks 
Locomotive Works, we have received a 
drawing and description of the Coventry 
return tubular boiler which is being applied 
to a locomotive under construction in those 
works. The cylinder of this boiler is divi- 
ded horizontally into two separate parts, 
ach part being filled with flues. The flues 
of the lower section convey the gases of 
combustion from the fire-box to the smoke- 
box where they pass into the upper flues and 
return through the boiler to the smoke 
stack, which is on top of the fire-box, filling 
the place the dome usually occupies. The 
patentee of this boiler expects by the return 
tubular arrangement to get more thorough 
combustion and the utilizing of a greater 
proportion of the heat units in the fuel than 
is possible with the ordinary locomotive 
boiler. He also expects that the use of this 
boiler will prevent the throwing of sparks. 

If, in this instance, the return tubular 
boiler is applied successfully to locomotive 
practice, we have no doubt but it will be a 
decided advance in the interests of economi- 
‘al generation of steam. We are, however, 
by no means sanguine of the result. In this 
experiment part of the flues in the upper 
chamber will be above the water line, and 
we hardly think they will stand the intense 
heat which must pass through them when 
the engine is working hard. 

This is not by any means the first attempt 
made to apply the return tubular principle to 
locomotive practice. If we mistake not, 
Milholland took out a patent over thirty 
years ago for a boiler constructed after this 
plan. In 1869 a patent was granted to one 
Franklin for a kind of return flue locomo- 
tive boiler which never met with any appli- 
cation. In 1875 W. H. Richardson received 
a patent for a return flue locomotive boiler, 
and a cut of his arrangement is shown on 
page 163 of the Report of the Railway 
Master Mechanics Convention of 1883. In 
comparing the Richardson and Coventry boil- 
ers we are at a loss to find any point about 
the latter that is not covered by the former. 

— = s 

The Master Car Builders’ Association will 
hold its annual convention at Saratoga 
Springs, N. Y., 10th. The Master 
Mechanics’ Association will hold its annual 
convention at Long Branch, N. J., June 
17th. 


June 
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The large single-driver locomotive built by 
the Baldwin Works in 1880, and numbered 
5,000 of that company’s build, is offered for 
sale in England. 
membered, was intended for running fast 


This engine, it will be re- 


trains on the Bound Brook route, and great 
attention was drawn to her performance at 
the time she was first tried, the work done 
forming the text for several treatises on fast 
running. The engine was not, however, sat- 
isfactory for the purpose of running heavy 
trains at a high rate of speed, and she was 
not accepted by the Philadelphia & Reading 
Company. Shortly after the prominent trials 
of her speed, the engine was bought by the 
late Mr. Eames, and taken to England to 
advertise the vacuum brake. There she was 
hardly a success, except as being something 
conspicuous. Thecab and smoke-stack were 
too high for English railway bridges, and 
had to be cut down, and the fire-box was not 
adapted to burn English coal. The engine 
has stood idle in the house most of the time 


she has been in England, and now the own- 
ers have decided to sell her. They advertise 
her as the ‘*‘ powerful American locomotive, 


Lovett Eames,” and by most English engi- 





neers she will be regarded as a typical Amer- 
ican locomotive, which is a decided mistake. 
The engine was an unsuccessful attempt to 
Anglicize an American locomotive, and the 
result was a machine that represents the lo- 


comotive design of no nation. 


AMBHRICAN 


A most extensive suspension of workmen 
has recently been made in the Philadelphia 
and Reading railroad shops at Palo Alto. 
Two-thirds of the whole force were ordered 
out, but the men came together and arranged 
to divide the work into three equal shifts of 
two days each, so that none has total idleness. 
This wholesale reduction of force was not 
rendered necessary because work was dull on 
the Philadelphia and Reading Railroad, or 
because the repairing and construction of 


rolling stock was so advanced that it was | 


Instead of that 
being the case, it has been admitted that the 
full force of men was needed to keep up the 
equipment and prepare for the heavy traffic 
of the coming winter. 


desirable to curtail the work. 


from the stock- 


jobbers, who ordered that surplus earnings 


reduction was an order 


should appear to be made, no matter by what 


iniquitous means that end was brought about. 
This is the same process of making profit as | 


that of the man who starves himself to save 


money, only in this case the workmen are | 


those who starve. But it has been repeatedly 
demonstrated that permitting railroad equip- 


ment to go without the necessary running 
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New Twenty Incn Dru. 


repairs in order to manufacture surplus 
revenue, is putting a road on the shortest 
The financial 


standing of the Philadelphia and Reading 


route to a receiver’s hands. 


Railroad is by no means elevated, and this 
palpable attempt to make a fictitious income 
may profit a few unscrupulous stock-jobbers, 
but it will help to push a magnificent prop- 
erty down the hill. 
= a 
New Twenty Inch Drill. 


The engraving represents a new drill, 
made by W. P. Davis, of North Bloomfield, 
N. Y., the construction being quite clearly 
shown. The spindle is of steel, is counter- 
balanced, has vertical feed of 12’, and quick 
return. It is geared two to one. The gears 
and rack are cut from solid metal, the feed 
pinion from steel and the rack from Swedish 
iron. The cone pulley has four changes for 
24” belt. 

The swing is 205”; the table is 175” diame- 
ter. The spindle is fitted for Morse taper 
weight complete 600 Ibs. 

ae = 

The city of Toronto, Canada, is to celebrate 

its semi-centennial with a week’s festivities, 


Wednes 
Industrial 


beginning Monday, June 30th. 


day, July 2d, is ‘* Trades and 


Day.” 


The parade is to comprise (1), mem 


The sole cause of the | 
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| bers of labor esganizations in the city, each 
| with a tableau illustrative of the trade fol- 
| lowed ; (2), representatives, with illustrative 
| tableaux, from railway, telegraph, express 
Board of 
| Trade, ete., and wagons or floats laden with 


j}and manufacturing companies, 


|}goods dealt in, artistically arranged, from 
| each firm doing business in the city. 

| —— +s 

“The 
Company is to 
establish a Jaundry in London. The enter- 
prise will be organized with help from this 


The Troy Hee ning Standard says: 
| Troy Laundry Machinery 


city, and the young ladies who aré to show 
;our English cousins how to wash and iron 
| will be absent six months. Besides receiving 
good wages, their passage will be paid each 
way, and they will be given three weeks’ va- 


cation, with full pay, to see the sights before | 


they return.” 
im 


Industrial Notes. 


It is believed by many business men that 
reached in 
nearly every department of our industries, 
Already there are symptoms of a slight re- 


rock-bottom prices have been 


cuperation, growing out of two or 
three influences which deserve recog- 
nition. Chief of these is the restriction 
which is in progress; second, the 
combinations of manufacturing in 
terests to arrest competition, not only 
by restriction, but by combination ; 
third, the effects of the absorption of 
stocks in consumers’ hands, and the 
material with which to carry on 
operations through the summer and 
fall. These three are the principal 
influences, which are now working 
What the 
outcome will be it is impossible to 


in a favorable direction. 


say. The strongest industrial feature 
on the other hand is the large amount 
of idle capacity which is eagerly and 
hungrily waiting for an opportunity 
to work and make profits. As nearly 
as it is possible to estimate, 20 per 
cent. of the productive agencies of 
the United States, including labor, is 
idle, and in some respects this per- 
centage is greatly exceeded. In some 
few directions, however, capacity is 
engaged to its fullest extent, and 
overtime is reported. In the great 
majority of cases, however, there is 
a restriction in the volume of pro- 
duction. At present writing there is 
some difficulty in adjusting prices 
for iron-working in the West. Pri- 
vate advices show that, whatever the 
decision in the matter may be, there 
is a difference of Opinion among the 
manufacturers as to what is the best 
course for them to pursue, and as to 
Some of 


the probable outcome. 


them would prefer to pay present prices 


and continue’ production. believe 
that it 


of the Amalgamated Association, and do not 


They 
is impossible to break the power 
believe it would do much good if they were 
Then, again, the harmonious 


to succeed. 
action of the manufacturers between Pitts- 
burgh and St. Louis, Bay View and Chatta- 
nooga, is to be doubted. It is hard to fore- 
see the effects of a general suspension. 
Outside of the iron trade proper, there is a 
fair movement of material of all kinds. The 
wire manufacturers are 


barbed having a 


heavy run. The wrought-iron pipe manu 
facturers are holding their combination. The 
nut and bolt manufacturers will hold a meet 
ing in Cineinnati in a short time. Com 
binations in every direction are trying to 
restrict production, so as to meet only the 
most pressing requirements. Stocks are 
light. 


for locomotives are not sufficient to enable 


Bridge works are fairly busy. Orders 


the makers to continue their present labor 
foree. The Baldwin Locomotive Works, in 
Philadelphia, are discharging a squad of 
workmen every Saturday, and will continue 
to do so until they are down to 1,500 men, or 
about half their full capacity, unless orders 
come in more freely. Meanwhile it is to be 
hoped that railway managers will soon begin 
to order some of their much needed equip 
ment, 


consequent growth of demand for | 





Drawing School of the Franklin Insti- 


tute. 


The drawing school in connection with the 
Franklin Institute of Philadelphia appears 
to be prospering and doing a good educa- 
tional work. We have received from Mr. Wm. 
H. Thorne, director of the school, the annual 
report for last season, which appears to 
There are five 
distinct classes each being carried on under 


indicate gratifying progress. 
a competent teacher. They consist of junior 
mechanical, intermediate mechanical, senior 
mechanical, architectural and free-hand draw- 
ing. In the senior mechanical drawing class 
some complete machine of an interesting 
nature and good design is taken as a study, 
operation and construction ex- 
| plained, and the class is required to make 
detailed drawings of it to scale, after the 
manner of our best drafting offices, special 


its use, 


attention being given to accurate measure- 
ments, the proper use and distribution of 
dimension lines and figures, the employment 
be section and shade lines, and all the tech- 
nicalities of mechanical drawing. The other 
classes are conducted in a similarly compre- 
hensive manner. 


ome 





We clip the following useful notes for en- 
gineers from the Locomotive, published by 


the Hartford Boiler Insurance Company : 

Among the questions most frequently asked 
of our inspectors when making their ordinary 
visits are the following, which are of such 
| general interest to engineers as to warrant 
| publication : 

Ist. How much water per pound of coal 
should be made into steam at 60 pounds 





pressure per square inch with 60-inch tubular 
boilers properly made, well set, and carefully 
fired ? 

| Under the above conditions, from 8 to 10 
| pounds, dependent somewhat, of course, 
| upon the quality of the coal, and the tempera- 
| ture of the feed water. 


2d. How much more coal per pound of 


water does it take to carry 80 pounds per 
square inch than it does to carry 60 pounds 
per square inch ? 

This question could with more propriety 
be put as follows: Ilow much more heat 
does it take to make a pound of steam at 80 
pounds pressure per square inch than it does 
to make a pound at 60 pounds per square 
inch ? 
| Practically, no more coal will be required ; 
theoretically, about ;4, of one per cent., or 


about »/}, part more. 

3d. Do you get enough better results from 
steam of 80 pounds per square inch than 
you do from steam 60 pounds per square inch 
to pay for the extra wear and tear of boiler 
and engine ? 

Depends entirely upon conditions: If you 
can make use of steam of 80 pounds pressure, 
it pays to use it; there are conditions, how- 
ever, where 60 pounds, or even less, would 
be decidedly more economical. 

4th. Hfow much more heat do you get from 
pipes carrying 60 pounds pressure than from 
pipes carrying 10 pounds pressure ? 

Two and one-tenths per cent. more heat 
will be given out per pound condensed from 
steam of 60 pounds pressure than from steam 
of 10 pounds pressure, in falling from the 
temperature due to the respective pressure to 
212° Fahr. 

5th. What proportion of direct heating sur- 
face to the volume of a fairly protected room 
is required to maintain the temperature of 
the room at 60° Fahr., in buildings heated by 
steam? 

From ,'; to »},, according to size and ex- 
posure of room. 

6th. How much is agiven amount of steam 





{reduced in bulk by compressing it from 60 
|pounds per square inch to 80 pounds per 
| square ineh ? 
About 20 per cent. See any steam table. 
o—-- 


Decatur, Ga., is a quaint old town, which 
|forty years ago refused to allow a railroad 


station to be built there, and thus made way 
| for Atlanta, six miles further up. 


The town 
| Council passed two ordinances on the 6th 
one forbidding children to play marbles on 
| the streets, and the other allowing hogs to 
}run at large,—Hngineering News, 
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Ga We envite correspondence from practical machin- 
ists, engineers, inventors, draughtsmen and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

Geer Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses, Those who fail to receive their 
papers promptly will please notify us at once. 
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Promoting Manufactures in New Towns. 


One of the favorable signs of the times is 
the formation of merchants’ and manufac- 
turers’ associations in several young and 
growing towns, especially in the West, to aid 
and encourage the erection of manufactories 
and other enterprises calculated to enhance 
the growth and prosperity of the town. 
These associations are the natural outgrowth 
of the competition among towns to secure 
the locating of new productive enterprises, 
when their projectors are ready to accept the 
most favorable offers of aid. 

In some instances, a fund has been raised 
to advertise the advantages the town offers, 
and a spirit of public progress has been stimu- 
lated that is not likely to die out. The desire for 
new manufacturing establishments is com- 
mon to all enterprising towns, as their ad- 
vantages are generally recognized, but in 
most localities the citizens have adopted no co- 
operative and efficient plan to promote them. 
What is needed is organization of merchants 
and manufacturers, with the definite end in 
view of increasing local productive indus- 
tries. Boards of Trade and Chambers of 
Commerce are mostly too conservative to aid 
new manufacturing developments. Their 
efforts are almost wholly directed to the pro- 
tection and advancement of industries already 
established. 

Another benefit that should follow the 
organizations of merchants’ and manufactur- 
ers’ associations in young, progressive towns 
is a watchfulness tending to prevent muni- 
cipal extravagance. The opposition of such 
associations to schemes to bond the towns 
excessively for all sorts of so-called improve- 
ments, and to squander a large part of the 
proceeds, thus involving heavy taxation, 
would carry vastly more weight with the 
people than the opposition of political 
cliques, whose motives are always open to 
suspicion. Most of the older and larger 
municipalities have become so loaded with 
taxes, through insufficient attention by busi- 
ness men to public affairs, that there are few 
inducements for new manufactories to locate 
within their corporate limits. The worst 
feature of the situation is that a new era of 
public economy can bring but slow relief, as 
a large portion of the money raised by taxa- 
tion must go to pay interest upon bonds 
issued to support previous extravagance. It 
is to new towns, unincumbered with such 
burdens, that new manufacturers will turn 
their attention. No special exemption from 
taxes is needed, but a general exemption of 
all classes of industry and all property from 
excessive and unnecessary taxation. Towns 
having natural advantages, and that furnish 
aid to new manufactories at the outset, and 
take early measures to prevent burdensome 
taxes, are the ones that will enjoy solid and 
lasting prosperity. 

— a 


Maintaining Mile a Minute Speed, 


The paper which Mr. Le Van read at the 
Pittsburgh meeting of the Society of Mechan- 
ical Engineers, and of which an epitome is 
given on another page, displays very little 
knowledge of the real difficulties encountered 
in running fast trains. The fact that under 
the most favorable circumstances trains are 
occasionally run for a mile or two at a speed 
of seventy or seventy-five miles an hour, is 
assumed as conclusive proof that a speed of 
sixty miles an hour can easily be maintained. 
Now it is well known to all men familiar with 
railroad operating that every road has curves 
that cannot be safely traversed at a speed 
over forty miles an hour, and the road over 
which Mr. Le Van proposes running his sev- 
enteen-hour train has long grades that no lo- 
comotive ever built will ascend at a speed of 
cars. In addition to erecting safety gates, 
need to level down their grades and straight- 
en out the curves on the road before main- 
| taining a mile a minute speed is practicable. 
| Some of the calculations made by Mr. Le Van 





7|are curious in their wideness of the mark. 


For slowing up at thirty-four grade crossings 


| he allows a loss of twenty minutes. If any 





sixty miles an hour and pull three Pullman | 
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speed from sixty miles an hour to thirty 
miles an hour, run forty rods at that speed 
and not lose more than two minutes, he will 
handle his engine with extraordinary skill. 
In addition to the delays for grade crossings 
a margin ought to have been left for tak- 
ing water. Mr. Le Van evidently believed 
that since the locomotives ‘‘ picked up” 
water while running, that no loss of time 
was due to that operation. <A closer knowl- 
edge of train operating would have informed 
him that speed must be reduced to about 
twenty miles an hour while taking water out 
of track troughs. Twelve delays of this 
kind would make another deep inroad into 
the running time. 

Mr. LeVan meets with only one real difficulty 
in maintaining the high speed needed to run 
a train to Chicago in seventeen hours. The 
link motion, in his opinion, does not distrib- 
ute the steam properly. Indicator cards 
which he shows from a locomotive running 
at a speed of about sixty miles an hour, in- 
dicate only sixty-five per cent. of the theo- 
retical diagrams, while stationary engines of 
similar capacity with automatic cut-off valves 
show an average of ninety per cent. From 
this he assumes that the narrow port open- 
ings due to the link motion are responsible for 
a loss of over thirty per cent. of power. 
The remedy proposed for this supposed in- 
iquity is an independent cut-off valve. 

It is not readily apparent how the link 
motion could possibly be responsible for the 
loss claimed in Mr. Le Van’s figures, but it 
is the fashion at present among certain engi- 
neers to abuse the link motion, and that 
probably influences the calculations. To 
make a locomotive agree with the conditions 
of an ordinary automatic cut-off engine, 
more change would be needed than merely 
putting on an independent cut-off valve. 
The cylinders would have to be renewed, for 
the locomotive would need to have its steam 
ports very much enlarged to make their ca- 
pacity of the same proportion as automatic 
engines. No builder of an automatic cut-off 
engine that had to make a piston speed of 
1100 feet a minute would dare design his 
engine with ports so small as we find to 
be common in locomotive practice. Some 
of our mechanical writers who have so 
much to say against the link motion for- 
get, or are not aware, that independent 
cut-off valves have been thoroughly tried 
on locomotives in this country and in Eu- 
rope, and that they have been rejected de- 
liberately. The Corliss motion has been re- 
peatedly tried on American locomotives 
and was the worst kind of a failure. There 
are locomotives equipped with the link mo- 
tion, running with an expenditure of coal 
about the same as ordinary steamboat com- 
pound condensing engines. That does not 
indicate an extravagant waste of steam. The 
master mechanics and other engineers best 
able to judge of the value of different forms 
of motion for high-speed locomotives are the 
men who have the least fault to find with the 
link motion. 

el 


The traditional wooden nutmeg manufac- 
turers of Connecticut will be interested in the 
following announcement, which we find in 
the Baltimore Manufacturers’ Record: 

“T.. H. McKinstry, of Minnesota, will 
probably start a peanut factory in Clare- 
mont, Va. Claremont Manufacturing Com- 
pany can probably give particulars.” 

Here is apparently a new Southern in- 
dustry. The growing of peanuts has long 
been an important agricultural pursuit in 
Virginia, but the process is necessarily a slow 
one. Articles as small as peanuts can be 
manufactured in a jiffy and in large quan- 
tities. Why, then, cling to the old-fashioned 
slow way of growing them in the 
Besides, the parties above mentioned can 


soil ? 


|doubtless give particulars that will convince 


the Pennsylvania Railroad Company would | 


the most skeptical that the manufactured 
peanut has a decided advantage over the 
unimproved agricultural article. But a difti- 
culty is likely to arise in introducing the new 
peanut. 
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he is getting butter? If so, they will certainly 
fail, for the American small boy will not be 
imposed upon. He will rise in his might 
and overcome the vendors of the sham goober. 
30gus butter will sell, but sham peanuts never. 
——— +e ——__— 
Inventing Station Indicators, 


American railroad brakemen, as a rule, 
talk tolerably plain, but their utterance of 
station names often fails to convey to anxious 
passengers the name of the station the train 
is approaching. Few persons who find fault 
with the enunciation of brakemen could 
shout the name in a plainer way if they 
were induced to try. When this truth be- 
comes apparent to the ordinary run of trav- 
elers, they naturally inquire, why not exhibit 
the name of next station so that every one 
who rides can read? A sequel question 
from the man of inventive tendencies is, 
why not make an automatic station indicator 
that will not need attention from brakemen ? 
The feat of inventing an indicator that will 
automatically change when atrain is stopped 
at a station, and thereby be ready with the 
new announcement, appears simple enough,. 
and lures the inventive man onward. 
After the exercise. of great ingenuity, 
backed by patience and perseverance, he 
produces an arrangement whereby the wheels 
of the car are called upon to operate astation 
indicator. The names of the stations on the 
railroad are marked on cards of proper size, 
which are required to be exhibited in correct 
rotation. The apparatus operating the cards 
is so constructed that the stoppage of the 
wheels changes the card. To bring this 
arrangement to a successful issue requires 
much thought and labor, but it is accom- 
plished at last, and the inventor is ready to 
supply the station indicator to all railroad 
companies. When he begins to look for 
purchasers he is astonished to find that, rail- 
road companies have no faith in his inven- 
tion; and when, after much difficulty he pre- 
vails upon a manager to permit him to put a 
station indicator upon a train without ex- 
pense to the company, he is beginning to 
meet with the real difficulties of the case. 
He then discovers that trains sometimes stop 
between stations, and that disarranges the 
work of his machine. It would be easy to 
devise a compensating arrangement whereby 
the brakemen would stop the machine from 
changing the name of the station when an 
extra stop was made, but he wants it to Be 
purely self-acting, and the apparatus is taken 
off to be further perfected. 

Another inventor has perceived the dis- 
turbance that would result from extra stops, 
and he has labored to produce a station indi- 
cator operated on a time basis. The cards 
are operated by clockwork, and are changed 
at the time the train ought to be starting 
from a station. ‘The difficulty encountered 
here is irregularity of trains, so that slippery 
rails, a side wind, or a hard-steaming engine 
is liable to mix,up the stations, and send the 
passengers out at the wrong places. 

A third class of inventors in this field are 
more discriminating as to the difliculties to 
be overcome in the station indicator problem, 
and they labor to produce a machine where 
the distance run will regulate the changing 
of the name cards. The revolution of the 
sar-wheels is used to measure the distance, 
but a disturbing factor intervenes in the 
habit of wheels slipping backward when 
running rapidly down-hill, and also in their 
losing the proper number of turns in going 
round curves. In whatever form the invent- 
ing of a station indicator is tried, new and 
unforeseen obstacles arise in the way of suc- 
cessful application; yet American inventive 
talent seems to be stimulated into action by 
the difficulties of the case, for the Patent 
Office records show a wonderful activity in 
this line of invention. 
without a patent for a new station indicator 
being granted. 


Few weeks pass 


—_ + ie 


British machinery dealers are looking with 


Will they try to sell it for the old-| longing, eager eyes to the Western Canadian 


fashioned article, thus following the plan of | territory as a market that will relieve the de- 
the oleomargarine makers, who, while claim- | pression of the home trade. Somehow the 
ing to show proofs that their product is better | expectation is cherished that the unbroken 


locomotive engineer can reduce the train/ than real butter, make the purchaser believe! prairies and virgin forests will have a teem 
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ing population quickly imported, and that a 
great demand will arise for wood-working 
machinery, agricultural implements, and 
other machinery which must be supplied 
from British workshops. 

Es 2: ae 

One of the latest applications of science to 
domestic purposes is the invention of a mag- 
netic rat trap. The inventor proposes to so 
manipulate magnets that they will close a 
trap door when the deluded rat seizes hold of 
an enticing bait. As a suggestion, we would 
draw attention to the possibility of using : 
strong electric current for annihilating the 
destructive rodents. We noted a week or 
two back the case of a horse that was sud- 
denly sent to the happy hunting grounds 
through touching an electric conductor with 
its nose. Could our ingenious inventors not 
arrange some inducement that would bring 
rats’ noses in connection with an electric 
conductor, and so finish them off in a prompt 
and business-like manner ? 
=> as 

At a recent meeting of the British Society 
of Mechanical Engineers, Mr. Tomlinson, 
locomotive superintendent of the London 
underground railways, gave particulars of 
experiments he had made with locomotives 
in trying to reduce operating expenses. He 
usually worked the engines with a boiler 
pressure of about 180 pounds, but thinking 
to save coal by the operation he increased 
the pressure to 160 pounds, taking an exact 
record of all expenses. At this pressure he 
found that the extra expense of keeping 
pistons and packing was greater than the 
saving in coal paid for. 

*_>e-  —— 

The bill to loan a million dollars from the 
U. S. Treasury to the New Orleans World’s 
Fair has passed both Houses of Congress. 
The board of management of this exhibition 
is appointed by the President of the United 
States. The exhibition building will be the 
largest ever erected for the purpose. 


e a : 

The first of a series of papers on ‘ Early 
Engineering Reminiscences,” which we pre- 
sent this week, is from the pen of a near re- 
lative of two of the best-known American 
mechanical engineers. For the present he 
does not wish to have his name published, 
but we feel confident of persuading him not 
to remain anonymous. He gives notes of 
engineering practice, this week, as he ob- 
served it sixty-eight years ago. 

ue =. 

A Nova Scotia reader who commends the 
AMERICAN Macuinist very highly, and says 
he has all the numbers bound, writes us: 
‘¢ Among the many interesting notices in the 
American Maoninist of the 24th inst. I 
read an article on ‘Exclusiveness in Ma- 
chine Shops.’ Why, sir, you cannot get 
into a shop in Massachusetts that will not 
tire your patience waiting to be admitted. | 
went to see some friends in South Boston 
who work in iron foundries and had a hard 
time to get in to see them, so that exclusive- 
ness is not any more amongst English shops 
than American. I can hundred 
shops where the first thing that meets your 
eye is ‘No Admittance.’ I want it under- 
stood I am an American and boast of Ameri- 
‘an mechanics. At the same time American 
shops are as hard to get admittance to as 
any shops in England, Ireland or Scotland.” 

Our Nova Scotia correspondent has mis- 
taken the tenor of our recent editorial on 
exclusiveness in shops. He seems to have 


name a 





the impression that we favor the keeping of | 
‘open house” by proprietors of shops and | 
foundries so that the workmen can have | 
their friends enter at will and carry on a/| 
Such 
regulations, or rather the absence of regula- | 


conversation as long as they choose. 


tions, would make the work in most shops | 
cost more than it sells for. It would mean | 


bankruptcy and ruin in shops otherwise well | 
conducted. We never found a shop with 
‘‘No Admittance” posted over the oftice 
door. Any one wishing to visit a shop 
should apply for permission at the office. 
If he wishes to see how the shop is equip- 
ped and how the work is done, and not to| 
bother the men at work, we speak from ex- 
perience when we say he will find very little 
difficulty in getting into shops in Massa- 
chusetts or any other State, | 
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Under this head we propose to answer questions sent 


us, pertaining to our specialty, correctly, and according 
to common sense methods . 
Every question, to insure any attention, must in 
variably be accompanied by the writer's name and 
address. If 


tials, nor location will be published. 


so requested, neither name, correct ini- 


J. C. R., York, Pa., asks: In mak- 
ing surface plates, is it necessary to work at more 
than one at once? 4.—Unless the plate is worked 
up from a master plate, it is necessary to work at 
three plates, trying them together alternately. 


(226) <A. 


(225) 


R., Columbus, O., writes: Can 


you tell us why our engine back-lashes in passing | 


the centers. It is 20/’x48’’, running 52 revolutions, 
and has a fly-wheel 15 feet 
about 4,800 Ibs. The valve has 1” outside and 7-16” 
inside lap; travel 44’’.. The boiler pressure is 80 Ibs. 
A.—The trouble is in having too light fly-wheel. If 


the wheel is 15 feet diameter, the rim should weigh | 


about eight tons. 

(227) Mechanic, Salem, Mass., asks: 1. 
Will the exhaust steam from an engine heat the feed 
water higher than 212° in a coil heater; and, if not, 
why not? A.—Unless there is considerable back 
pressure in the heater it will not heat water higher 
than 212°, because the temperature of steam at the 
pressure of the atmosphere is only 212°. 2. Willan 
injector that will work at 60 Ibs. pressure fail to 


work at 100 Ibs. pressure? A.—No; not if it is in 
good order. 3. What causes a steam gauge to 


vibrate when the engine is running? 4.—Fluctua 


tion of steam pressure. 

(229) L. C. H., Cleveland, O., asks: 1. Of 
two air chambers, one contracted at the base and 
the other not, which will be the most effective ’ 
A.—We do not think there will be any difference, 
provided the contraction is not so great as to seri 


ously reduce the communication. 2. Suppose the 


bair chamber to be placed horizontally, what will be 


the difference? A.—The air chamber will in any 
case partially fill with water, which by its gravity 
will be at the bottom. With the air chamber dis 
posed vertically, the height of the column of air 
above the water will be greater, and hence will 
possess greater elasticity. 

(229) W.S., Baltimore, Md., writes: I 
havs a 4%” water pipe 20 feet from ground floor 
through which I can get 32 lbs. of water per minute 
I wish to construct a cylinder water motor. What 
sized cylinder must I have to run 150 revolutions 
per minute, and can I get 1-6th of a horse-powe1 
from it? A—382]bs of water is about 4 
or 864 cubie inches, and 864+150=5.7 which in cubic 
inches is all the water you can use per stroke. Al 
lowing for clearance, the displacement of piston 
could not be more than about 44% inches. This you 
could get from a cylinder, say 134’’x1! The full 
effect of the amount of water named working in 
such 2 cylinder would be less than 1-6th hors e-power, 
and when friction was deducted it would not prob 
ably be one-half that. We do not think the motor, 
under the circumstances named, would be a success. 


(230) F. R. K., Camden, N. J., 
What is the tensile strength of cast iron, and does 
not the strength decrease as the hardness increases’ 
A.—The tensile strength of cast iron, as made into 
castings, varies all the way between five and twenty 
tons per square inch of section. The strength does 
not necessarily decrease as the hardness increases 


cubie foot, 


asks: 1. 


Medium grades are generally stronger than those 
What is the tensile 
A.—The strength of 
brass and bronze castings varies between eight and 


very soft or very hard. 2 
strength of brass castings? 
twenty-five tons per square inch of section. 
What 
Brass or bronze castings are made hard or soft by 
different mixtures of;metals. 4. Will a pair of dies 
made for 54’ rod cut as strong a thread on a lb 
rod? A.—If the dies are exactl¢ right for 5g” rod, 
they will not cut as strong a thread on the 6” rod 
as if made for it. 
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Transient Advertisements, 50 cla. a line for each in 
sertion under this head. About seven words make a 
ine. Copy should be sent to reach ua not later than 
Wednesday for the ensuing week's issue, 


process is used for hardening brass? A 
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Mackenzie Cupolas and Blowers, 245 Broadway,N.Y 
Springs—List free. T. F.Weleh,11 Hawkins st.Bosten 
Presses & Dies, Ferracute Mach.Co., Bridgeton,N. J 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 
Interchangeable work a specialty. Send stamp for 
new Lathe Catalogue. E. O. Chase, Newark, N.J. 


For first-class machine patterns and estimates, | 
| Shore Railroad shops, at Frankfort, N. Y 


address John Valentine,i5 Alling st., Newark, N.J 
INVENTIONS perfected, designed, or pate nted 
E. P. Robbins, M. E., Cincinnati, 0. 
‘*How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 
Fine tools and special machinery 
ton, 84 Clifford street, Providence, R 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn 
Wood Engraving done in best manner. 


Horace Thurs 


Designs 
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Foot Power Machinery,for workshop use,sent on | 
trial if desired. W.F. & John Barnes, Rockford, Il. | report an unusually large demand for this class of 
_ The latest Improved Tack and Match Machinery | machinery, especially from the Southern and South 
is made by White Machine Co., Waterbury, Conn. | rs 

> y , _| Western States. 

Pattern and Brand Letters. Vanderburgh, Wells | 

& Co., corner Fulton and Dutch streets, New York.| Somers Brothers, Front and Pearl streets, Brook 
| Consulting Engineer and Mechanical expert, C. | lyn, N. Y., manufacturers of special machinery, are 
|C. Hill, 84 Market street, Chicago, Ill 


Manufacturers and dealers in spoke machinery 


diameter, weighing | 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 626 E st., Washington, D.C. 


|} about to build new works. 


er " 
| will be 30x49 feet. 


National and box chucks, foot and power lathes, | 


and slide rests. Lodge, Barker & Co., Cincinnati, O. 


| President, J. H. 


Guild & Garrison’s Steam Pump Works, Brook- | 


lyn, N. Y. 
scription. Send for catalogue. 

Improved Tack Machinery, made by The Willets 
Man’f’g Co., can be seen in operation at their works, 
57 Clifford St., Providence, R. I. 

The ** Wax Process”? Engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y. 

Difficult machines invented and_ built; coarse 
screws cut. Y rotary files for fine milling, by mail 
50 ets. Tower Machine Works, E. Brookfield, Mass. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y. 

Ihave a well-equipped machine shop and foundry, 
and would be pleased to give estimates for building 
}any kind of machinery. H. W. Bullard, Pough- 
keepsie, N.Y 

The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 


pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 
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F. Wentor will erect a $19,000 factory, at 115 West 
Lith street, Chicago. 








F. J. Miller has broken ground at Carrollton, Ky., 
for a new carriage shop. 


Charles H. Phillips, 109 E. 24th street, New York, 
will erect a 25x92-foot factory to cost $10,000, 


The Colorado Tron Works, of Denver, Col., are 
about to start a branch machine shop at Hailey, 


Idaho. 


The Pratt Manufacturing Company, Brooklyn, 
N. Y., will put up two new manufacturing build 
ings, 120x80 feet 


building an addition to their machine shop and 
putting in new tools, 


Machine shops for a branch road are to be built 
at Monroe, La., by the Cincinnati, New Orleans, and 
Texas Pacitic Railroad. 


tory will locate at Owosso, Mich., and give employ- 
ment to two hundred men. 


S.S. & W. O. Webber, Lawrence, Mass., are about 
to erect a new machine skop and put in new tools 
They build printing presses and dynamometers. 


Talbott & Sops, engine builders, Richmond, Va., 
have moved their branch office from Goldsboro, 
N.C ,to Rome,Ga. J. A. Hanserfis manager of the 
branch. 


The car shops of the Harlem Railroad in New 
York City were burned May 18th. 
$200,000. They will be rebuilt and newly equipped 
with machinery. 


Loss about 


The Sweetland Chuck Works,Wallingford, Conn., 
recently burned, will probably be rebuilt and refit 
ted with machinery. The loss was $50,000, and the 
insurance $35,000 

New car-wheel works are to be built at Birming- 
ham, Ala. Among those interested are C, C, Drake, 
of Detroit, Mich.: P. B. Warner, Covington, Ky., and 
W. B. Seaton, Greenup, Ky. 

The Houston East and West Texas Railroad pro 
pose to enlarge their repair shops in Houston at an 
early date. 
dent and purchasing agent. 


Paul Bremond, Houston, Tex., is presi 


The Burnham Grate Company has 
locate at Birmingham, Ala., and will begin the 
It will also manufacture mantels and stoves, 

The New Orleans Picayune is now printed on 
after the juice has been extracted. 
to start a $100,000 bagasse paper mill in that city 

The Louisiana Fiber-Working Company, of New 
Orleans, expect to add $100,000 to their capital and 
build a mill to make paper from bagasse. Colonel 
Louis Bush is interested Baltimore 
Record 

The Great Western Railroad Supply Company, a 
citizens of Carondelet, Mo , and East St. Louis, IL, 
as to inducements to locate their shops in one or 





| the other of those towns, 


The contractors in charge of the erection of West 
, Work on 
which was suspended last December, have received 
instructions to resume work and complete the shop, 
foundry, and boiler house in six weeks. 

The Exce 
Louis, are experimenting with wire-gauze doors on 
As yet the tests have not 


lsior Manufacturing Company, of St. 


their boiler fire-fronts. 


The Marinette Tron Works, Marinette, Mich., are 


It is said that a large agricultural implement fac- 


erection at an early date of an extensive foundry. | 


Steam Pumping Machinery of every de- | 





decided to | 


paper made from bagasse, the refuse of sugar cane, | 


It is proposed | 


One building will be 
58x205 feet, four stories high. The engine house 
The whole will cost $60,000. 

The Texarkana Foundry and Machine Works, 
Texarkana, Ark., will have capital stock of $500,000. 

Droughn; vice-president, L. W. 
Lloyd; secretary and treasurer, G. W. Fouke. 
Work on buildings will be commenced at once. 

The Bradley & Hubbard Company, Meriden,Conn., 
is building an addition of brick to its factory, which 
will be used as a press-room for stamping brass 
work. Some very fine machinery will be used in 
it, and work will begin there as soon as the shop is 
completed. 

The New Era Gage Company, of Buffalo, N. Y., 
manufacturers of the duplex steam pumps, have 
recently put up a new factory, 80x100 feet, four 
stories high, and fitted it with new machinery. The 
company now employs about sixty men and reports 
business brisk. 

At Calera, Ala., the Nottingham Land and Fur- 
nace Company has been incorporated with $50,000 
capital, to build an iron furnace and other manu 


Address, Joshua Rose, Box 3,306, New York City. factories. J.D. Hardy, of Calera, and G. F. Ander 
EXTRACTS FROM CHORDAL’S LETTERS, 400] son, A.J. Fox, and William Anderson, of Niles, 


Mich., are the incorporators. 

George B. Grant, Alden street, Boston, Mass., will 
move June 1, to 66 Beverly street, where he will 
have double the shop room and facilities he now 
has. He is putting in machinery for cutting gears 
to six feet diameter, as well as new and improved 
apparatus for cutting racks and internal gears. 

The new shops of the Peninsular Car Company, 
of Detroit, Mich., will cover nearly twenty-three 
acres of ground. The buildings will be of brick, 
and will embrace an erecting shop, wood machine 
shop, brick shop, engine house, boiler house, wheel 
foundry, blacksmith shop, soft casting foundry, and 
a number of offices, storehouses, ete. 


The Meriden (Conn.) Republican says the Chapman 
Manufacturing Company is erecting a building 20 
by 30 feet, which will be devoted to the manufae 
ture of a new style of harness trimming, which the 
company propose to put on the market. It is an 
imitationof rubber finish, and buckles, terrets, ring, 
and other trimmings will be made out of it. 

The Pratt & Whitney Company, Hartford, Conn., 
have shipped this month (May) to Boston and Proy 
idence Railroad one 27” gap lathe and one 48” boring 
mill; to a sewing machine company in Glasgow, 
Scotland, thirty milling machines ; to C. H. Pillsbury 
& Co., Minneapolis, Minn., a machine for regroov 
ing or sharpening chilled cast-iron rolls for milling 
wheat ; to Calumet and Hecla mine, Calumet, Mich., 
three 21’’ engine lathes, 12 feet bed, with combina 
tion lathe chucks and other modern attachments. 

J. ¥. Wollensak, of Chicago, is building an addi 
tion to his factory, 40x100 feet in extent, to make 
room for new machinery which will be put in as 
soon as the building is ready. This addition, which 
will also relieve the crowded state of his present 
work, will be five stories high and substantially 
built of brick. It will be_used for the manufacture 
of locks, keys, and light hardware specialties, and 
will increase his capacity 50 per cent. It will be 
completed early in June.—/ndustrial World. 

W.P. Davis, North Bloomfield, N. Y., writes us 
that he is selling many of his drills and key-seating 
machines. Hesays: ‘* We are building our machines 
much better, and the fact that our best shops are 
using them lead us to think our effort to produce 
a good machine at a nominal cost has not been in 
vain. We now use gas for our core oven, and as 
fuel for boiler and lights. We also use it to heat 
our steel for tempering, and as we use quite an 
amount of the best special steel for our cutters, we 
find it far ahead of coal of any kind. Our castings 
are all made by the ton. We furnish all material 
and stock, and pay for all perfect castings. We 
have a book which is of much use to us, which we 
had made on purpose for our business, showing 
each heat, cost of each separate item, so that we 
can tell what every heat costs us per pound net at 
any time.”’ 

In our issue of April 12th, we illustrated and de 
scribed a novel pole-road locomotive, designed and 
constructed by Captain W. E. Cole. We learn that 
the new machine is meeting with gratifying success 
We clip the following item regarding it from the 
Vontgomery (Aia.) Advertiser, of May 15th, ‘A pull 


| ing match occurred yesterday bet ween one of Capt. 


Vanufacturers’ | 


|} newly organized company, are conferring with the | 


W.E Cole's pole-road locomotives and a twenty-five 
ton railroad locomotive, in which the former was 
the victor. The pole-road engine bad just been fin 
ished at the Montgomery Lron Works, and to test 
its power, three cars were coupled to it and the 
brakes applied. As this seemed no load, the twenty- 
five-ton engine was coupled to the other end of the 
cars and started in opposite directions. To the 


| astonishment of all present, the pole-road locomo 


|tive moved off, pulling the engine, cars and all, 


some forty feet without the least difficulty. 
locomotive has three or 


This 
four times the traction 
force on poles that it has on rails, and an idea may 
be formed of its power After the above-named 
test, a track was laid at an incline of 1,500 feet to 
the mile, to the top of a car, and the locomotive 
made to load itself, which it did with ease. This is 
the second engine of the kind built, and goes to the 
saw-mill of Gullahorn & Co, onthe 8. and N. roud 
The tests that have been made rendered perfect 


progressed far enough to determine whether their | satisfaction to Captain Cole, the inventor, and th 


furnished. Edward Sears,48 Beekman St. NewYork. | employment effects a saving of fuel or not. 


| 


Montgomery [ron Works that will build them.” 





AMER 


HILL, CLARKE & CO. 


86 OLIVER STREET, 
Boston, Mass. | 
BRANCH OFFICE, 800 N. 2nd STREET, 


10 ICAN 


Machinists’ Supplies and Lron. 
May 22, 1884. 
supplies trade 


New York, 

There is very little change in the 
during the week. 

Iron, pig, American—Business continues to run in 

about the same groove as it has done for several 

weeks. The demand is limited, sales moderate, and 

values without quotable change. We quote No. 1X 


Foundry, $20 to $21.50; No, 2X $18.! 50 to $19.50; Grey 
Forge, $16.50 to $17.50 at tide water. ~ ; oe 
Scotech—The demand continues light and the St. Louis Mo. | 


market dull. Thereisa disposition among dealers to 
make concession to obtain sales. 


“WANTED 


Situation and Ilelp” Advertisements, 30 cents a line 


LIGHT MACHINERY & SMALL TOOLS. 
for each rlion under this head (hout seven words 


make @ U3 Copy should be vent to reach vs not later Sent free to Manufacturers and Dealers on 
than Wednesday inorning Jor U. ing weel’s issue, receipt of their business card, 


BRADLEY’S VS HEATING FORGES. 


Have just issued new 
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Wanted—Mechanical engineer, as assistant, with 
five bundred to five thousand dollars; good salary 
and good position. Address Box 8, AM. MACHINIST, 

\ mechanical engineer, of good technical educa 
tion and many years’ experience as draughtsman. 
desires a situation. Address 8. B., Box 2, Am. Ma- 
CHINIST. 

Wanted—Live Foreman, for a machine shop in 
Western Canada, on first-class engine and mill work 
Apply. with terms, to “ Tar,”’ care of AM. MACHINIST, 
New York. 

An experienced, educated engineer desires em 
ployment, with ¢ hance to advance. Business com 
bining commercial with professional work pre 
ferred. Address T. V., AM. MACHINIST. 


A student, 
required in the 
in addition to a course 
like employment in either branch. 
Lindenberger, Defiance, O. 

Situation wanted, as foreman of a boiler shop. 
Have had 20 years’ expe rience as foreman, and am 
conversant with marine stationary and locomotive 
work. Address George Marshall, care AMERICAN 
MACHINIST. 

Wanted—A foreman, to take charge of a jobbing 
machine shop, with about sixty hands. Must be 
well up in modern methods of turning out work. 
Address, with full particulars, P.O. box 1,158, Mont 
real, Quebec, Canada. 

Experienced mechanical engineer is open to en 


who ey ne ky completed the course 
Hoboken Institute of Technology, 
in civil engineering, would 
Address ©. Hl. 





FOR HARD COAL OR COKE. 


INDISPENSABLE IN ALL SHOPS to keep Bradley’s 
Cc ushione d Hammers and men fully employed, and 
reduce cost of production. 


BRADLEY & CO., Syracuse, N. Y. 


(ESTABLISHED 1832.) 








All descriptions of Gear Wheels or Gear Cutting to order. 


CATALOGUE 


| 








| 
| 
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The Deane Steam Pump C0, 


EXOL YORE, MASS. 


| 49. 7thSt. [226 & 228 Lake St.|620 & 622 N. _ 
CHI | LOU 


92 & 94 Liberty St. |54 Oliver St. 
NEW YORK. | BOSTON | 


MANUFACTURE 


STEAM PUMPING MACHINERY 


FOR EVERY POSSIBLE DUTY. 


PHILA. CAGO. ST. 






Independent Condensing Apparatus 
A SPECIALTY. 


MES Rauupauey 


Send for New Illustrated Catalogue. 


CLUTCH PULLEYS 
D CUT-OFF COUPLINGS. 


HUNTER & —— North Adams, Mass. 


A. EDW. BARTHEL, 





JAS. 








ENCINEER, 
111 LIBERTY sf sani waco YORK. ! . 0. BOX 2337, 


REISERT, “STAUFFER AND BARTHEL 


[abricators and Solidified Ot 


The most perfect, 
cheapest, and eleran tiy Rntahod Lubricators ever 
puton the market. One million sold within a couple 
of years. The Barthel Solidified Oil or Lubricating Compound is 
used with the Lubricators exclusively. Whoever has once tried this Lubricant 
wi | never again use oil or any other Lubricating compounds. Send for Illustrated 
Catalogue. 











gagement. Good draughtsman. Has had charge of 
works. Specialty steam engineering in all its 
branches: expert with indicator: Competent to de 
sign, handle men, or travel. Good record ; best of 
refe rences. Address Box 9, Am. MACHINIST. 

Young man of thorough practical and fair the 
retical experience is open to re-engagement; ma 
chines of original design now in use; experienced 
in shop, drawing-room and office; have made the 
handling of help and the economical production of 
machinery a study. First-class reference as to suc 
cess, executive ability, ete. Address ‘ Energetic,” 


Large variety of Ready-made Gears in Stock. 





Send for Gear Book, gratis. 
GEO. B. GRANT, 3 ALDEN STREET, BOSTON. 











|A BARGAIN. 





Am. MACHINIST. Three locomotive-pattern new steel BOIL 
Wanted—Lathe to turn 16 feet or more; planer to, ERS, 60” diameter, containing 81 34/’x15 
lane 4 feet or more. Address Samuel Eddison, . 72 ~ : y 

Holyoke, i “tubes, furnace about 84’ long x 5’ wide x 6 
A firm of engineers, having an established busi- high. Will carry 120 pounds steady working 


ness and an extensive acquaintance among manu- 


facturers, would iike to open correspondence with | PFessure. 


some manufacturing concern, with a view of taking na "Ip lann RO" a. ror 
the agency for the New York market for some ma One PLANER to plane 65° wide X %% 
chinery specialties. Can furnish the best of refer-) Jjjeh x 237’ long , in first rate order 

ences as to capability and responsibility. Address 


Room 123, 


MACHINE AND ENGINE SHOPS 


FOR SALE 
At MT. VERNON, OHIO. 


Machine, Foundry, Boiler, Blacksmith and Wood Shops, 
fitted with modern tools. ‘All brick buildings and slate 
roofs. Fire-proof Pattern Warehouse. A first-class plant 

one of TS 30 to 150 workmen, Now running and in good 
order. Railroad tracks, water-works and gas on the prem 
ises. For health, cheapness of coal or living there can be 
no better location. 


Temple court, New York City. Por full particulars addre 


COO KE & 


DEALERS IN 


MACHINERY & SUPPLIES, 


22 CORTLANDT ST., NEW YORK, 


FOR SALE. 





CQO. 











Parties wishing to move from the East, or wishing to en- The following second-hand tools allin good ordet 
gage in this line of business, will find this a rare opportu-; and for immediate delivery 
nity. Owners would retain one-third or halt interest if de 1—121¢ in. Stroke Slotter 
sired, or large portion of the purchi Ase money may remain , 1 ) 4 ‘. k ari 
on mortgage. . WHITESIDES. 4 ae aa) Bian 
wy in oy 1 rhe 
I 54 in. x 54 in , ti 4 eg 
MACHINE TOOLSFORSALE tha! yun 
8— in. Stroke Shaper 6 ft in 
One Engine Lathe, 2nd hand, 7 ft. x 20 in. oo owing Lathe 10 + bed 
ts “6 “ ry 8 ft. x 16 in 240 in Oft. 
ts “ ss 9 _ gj 
Upright Drill, oo HEWES & PHILLIPS IRON WORKS, 
Iron P laper, 5 ft. x 24 in. x 24 in Cor. Orange and Ogden Streets, 
7 - 9 ft. x 36 in. x 42 in. NEWARK, N. J. 
ROLLSTONE MACHINE C0... |e Mass.” 
— MASS. 





FOR SALE OR RENT. 


FOR SALE. 


As we shall commence immediately the erection 
of new buildings, to meet the wants of our increas 
ing business, we offer for sale or rent that part of The property formerly oceupi THE Woon 
the buildings owned ar d occupied by us as i a foundry RUFF & BEACH TRON WORKS, now HARTFORD 
and machine shop. Foundry is 40 x 70 ft.; machine ENGINEERING COMPANY. Said pri pert is unsur 
shop, 40 x 70 ft, two story. Ware rooms, pattern | passed as to shops and buildings, conveniently lo 
rooms and office. These buildings will be vacated cated for transportation by water and rail, with a 
by us, Oct. Ist, and are situated in the heart of the city FIRST-CLASS EQUIPMENT of MAC aint TOO! S 
of Canton,Ohio. The city contains over 21,000 inhab- | bought within two years, adapted to engine buildin 
itants with four railroads and five banks. The shops and general machine work. FIRST-C iL ASS FE Ol N- 
are admirably situated for jobbing and for any kind | DRY; STEAM CRANE, CAPACITY 20 TONS. And | 
of manufacturing for from 25 to 50men. Cost of | the largest collection of PA TERNS of all descriy 
coal from 80 cts. to $2.00 per ton; and freight from | tions in New England 


the Mahoning Valley, Lake Superior lron Furnaces, 
only one dollar per ton. 


THE MILLER CO., 


S Bd STEEL CASTING, 


"'rhurlow, Penn. 


E. WW. BUNCE, Receiv er, 
Harttordad, ¢ 


TEEL CASTING 


TO ANY PATTERN OR WEIGHT. 
TRENGTH and QUALITY 
Equal to STEEL FORGING 


Canton, Ohio. 











Tie DONALDSON RE-HEATER 2 SUPER-HEATER. 


A practical and scientific invention for Reheating 
Exhaust, Superheating Live Steam or Heating Air, 
WITHOUT Cost, by utilizing the WASTE HEAT from boiler 
furnaces. Can be attached to any boiler. 





MANUFACTURED BY THE 


DONALDSON HEATER COMPANY, 


Welles Butlding, 
New York. 











No. 


TALES OF SPEEDS, 


Tables of the 


1s Broadway, 








pri incipal speeds occurring in me- 


chanical engineeri expressed in metres in a 
second. By P pes uyett. Translated by Sergius 
Kern. Price, 20 cents. Descriptive catalogue of 


books, 100 pages, free 


E.& F.N. SPON, 


or 
ee 


Murray Street, N. Y. 


> SHAPING MACHINES 


For Hand and Power, 
‘and 10” Stroke. 


Adapted to All Classes of Work to 
their Capacity. 








NEW HAVEN MANFG. CO., 


New Haven, Conn. 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 


oa 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 


a! he STAR TOOL CoO., 














Factory : Providence BR.1 


(220 Franklin St., Boston, Mass, 
(228 Lake Street, Chicago. Il. 






5 in. oe 
Cutting-off 
MACHINE, 


Regulation, 


Offices: - 





Close ss Economy, Simplicity of Valve Gear, and 


Low Prices, are features of 


‘+ eee 2 de et 


— AUTOMATIC CUT-OFF ENGINE. 


STANDARD SIZES ON HPHAND OR QUICK 
SEND FOR CATALOGUE A. 


DEXTER ENGINE CO., 40 CORTLANDT STREET, NEW YORK, 


DELIVERY. 





JUST PUBLISHED ! 
New and Complete Ulllustrated Catalogue, 


OF BLAKE’S IMPROVED 





STEAM 


PUMPING MACHINERY. 


SEND FOR A COPY. 


Address, GEO. F. BLAKE MANUFACTURING COMPANY. 





95 & 97 LIBERTY STREET, | 
NEW YORK. | 


44 WASHINGTON STREET, 
BOSTON, 


BETTS MACHINE CO., 


WILMINGTON, DEL. 


BUILDERS OF 


HEAVY 


Machine Tools 


FOR 


SEE ry | a. RAILWAY AND 
— MACHINE SHOPS, 









Horizontal Boring 
and Drilling Machine 
No. 2. 











at ee mine 
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NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES 


‘Nicholson File Co's’? Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 


**Racer’’ Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. l., U.S.A. 





TESTIMONIAL ON THE MERITS OF THE 


PATENT NICKEL:SEATED “POP” SAFETY VALVE. 


PirtspurGH, April 10th, 1882. 
C. A. MOORE, Esq., 
Prest. CONSOLIDATED SAFETY VALVE Co., 
111 Liberty Street, New York. 
DEAR Srr:—In reply to your favor of the 7th inst , we would state that in 
October, 1874, we placed upon our boilers your 3-inch Nickel Seated Pop 
Safety Valves, which have always done their work satisfactorily, relieving 
the boilers inst: intaneously whet the steam pressure reached the blowing 
off point, viz., 80 Ibs. We have also furnished your valves to a number of 
our customers who have been well pleased there with. The best evidence of 
which is the fact that after once using your valve they adopted them for 
their subsequent requirements. 





Yours truly, 
ATWOOD & McCAFFREY. 


YounGstown, O, April 14th, 1884 


Esq., Prest. CONSOLIDATED SAFETY VALVE Co., 
111 Liberty Street, 
DEAR Sir: Replying to your letter of the 7thinst. It is now about twelve 
years since we commence od to use and recommend to others, ‘Nickel Seated 
Pop Safety Valve.’ Krom prac tical experience we have no hesitation in 
saying that it is the only Safety Valve in use, whic . a under all circum- 
stances be relied upon. Yours truly, LLIAM TOD & CO. 


C. A. MOORE, 
NEW YORK, 








MILLING MACHINES. o-e-tibe ses. 
THE “MONITOR.” FRIEDMANN’S 
Patent Ejectors, 


OR 


WATER ELEVATORS, 
For Conveying Water and Liquids. 
Pat, Oilers, Lubricators, &, 
NATHAN MFG. CO. 


Patentees & Manufacturers, 


ANEW urn t NON-LIPTING IRVECTOR, °° anc 94 Eiborty Street, 


NEW YORK. 
BEST BOILER FEEDERS IN THE 
WOR 


i Send for Illustrated Catalogue. 


Sizes made 
from % to 34 inches, 
advancing by sixteent hs. 











Superior to any shafting in market for the following reasons, viz. 
ist.—It is perfectly straight and round. 
2d. —It can be rolled accurately to any desired gauge. 


3d.—It has the beautiful blue finish of Russia Sheet Tron, re ndering it 
less liable to rust or tarnish than shafting of the ordinary finish, 
with references and other 


H OT 4th.—It will NOT SPRING or WARP IN KEY SEATING like 
information 


most of the other manufactured shafting sold in the mar- 
urnished on application to 


ket, and as a consequence, is admirably adapted for 
AKRON IRON C0., POLISHED 


LINE AND COUNTER SHAFTING. 
AKRON, O. 


5th.—The surface is compose dof 
MAGNETIC OXIDE OF IRON, 

Sole Manufacturers, 
Or E. P. BULLARD, 14 Dey St., New York, 


forming a superior r journal 
General Eastern Agent. 


Price lists, 


or bearing surfac 


6th.—It is made of ial 


SHAFTING. 
M. T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 












Warranted the 
BEST PUMP made 








MACHINIST 


11 


LECOUNT’S STRAIGHT TAIL DOG, — 10 de driven from a Stud in the Face Plate 


=i 


oa. W. 





“oe ”©6»6 He 


No, 1, #41 in $ .70 No, 10, 244 in , $1.60 

‘, .80 11, 2% 1.60 
~ ~@ a .80 “ss “ if 
| 1 = 95 “* 18,34 “ 2.00 
- ee ae 95 ~~ wa © Ms 2.30 
a“ ¢ ie * 1.10 “ 15,44 ‘“ 38.00 
we ae Eo * 15, * Sa 
~ 4 ae 1.25 “17.5% “° 42% 
“uy 3 * 300 76:6. ** 5100 
1 Set to 2inches, $9.05 Full Set, $34.10 


mceCOuUNnNT, South Norwalk, Conn. 










THE BEST BOILER 
FEEDER KNOWN. 
recep Not liable to get out of 
ae order. Will lift Water 25 
feet. Always delivers 


“x THE DUPLEX INJECTOR, 


=~ s water ot to the boiler. 
~: Will start when it is hot. 
= = Will feed water through 
2 a heater. Manufactured 
cs > ¢ and for sale by 

es JAMES JENKS & CO., 
gS & 3 Detroit, Mich. 





FAY & SCOTT, 


Dexter, Me., 


MANUFACTURERS OF WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &¢, 


SEND FOR CATALOGUE. 


RRENS INDUSTRIAL AND 

ENCINEERING DRAWING 

For “architects, Engineers, Machinists, 
Mechanics, &C., &Ce 





NN eee ELEMENTARY & ADVANCED INSTRUCTION. 


10 Volumes—Sold separately. 
Send for full descriptive circular, 


John Wiley & Sons, 15 Astor Place, N.Y. 










Beets WOOD WORKING TOOLS 

‘Meee PATTERN SHOPS FITTED THROUGHOUT 
Oy SEND FOR CATALOGUE 1/5 MILL SE 
ppb. Seem F. H.CLEMENT, ROCHESTERNY. 
















IRON AND STEEL 
DROP FORCINC. 


Of Every Description, at Reasonable Prices. 
R. A. BELDEN & CO., DANBURY, CT. 











edennyman Fat, Feed Water Heater & Puritie 


Manufactured by 


|.B. DAVIS & SON 


HARTFORD, 
CONN. 


Has seamless drawn brass 
tubes. The VU shape of the 
tube prevents their being 
affected by expansion or 
contraction. 


This Heater has been in 
constant use Ten 
ears. 


None have ever required 
repairs. Gives the highest 
results attainable by the use 
of exhaust steam. 

IT IS ALSO THE ONLY 
HEATER APPLICABLE TO 
CONDENSING ENGINES, in- 
creasing the vacuum and 
imparting a high degree of 
heat to the Feed Water, 


_Denjamin Fs Kelley, 


AGENT, 


No. 91 Liberty St 


NEW YORK. 


























g for allsituations. 


Principal Office, 77 Liberty St., N. Y. 
Works: 41 to 51 KEAP ST., BROOKLYN, N. Y. 


PHILADELPHIA AGENT: 


DH raTtinua HEiai.y, 
51 North 





Seventh Street. 


ORNELL UNIVERSITY THE GARDNER GOVERNOR. 
— One 30,000 in Use 


COURSES IN 
Mechanical Engineering, 

Adapted to every style of 
stationary and port- 


Electrical Engineering, 
Civil Engineering, able steam engine. 

and Architecture. Warranted to give 

satisfaction ornosale. 


EXAMINATIONS BEGIN AT 9 A. M., 
UNE 16 and SEPT, 16, 1884. 










ENTRANCE 
J For circulars and 
address, 


pric CS 

For the UNIVERSITY 
statements regarding 
courses of study, 
scholarships, ete 
to 


REGISTER, containing full 
requirements for admission, 
degrees, honors, expenses, free 
and for special information apply 
THE TREASURER OF CORNELL UNIVERSITY, 
Ithaca, N. Y, 


The Baragwanath Steam Jacket 
Feed Water Heater and Purifier. 


Manufactured by the 


Paside Boiler Works, 


CHICAGO, ILL. 
Test Foed Water Heater in tho World. 


Delivers feed water several de 
above b iling point. Re 
duces back pre. sure on engine 
Prevents and removes seale and 
incrustation from boilers. Not 
affected by expansion or con- 
traction. Savesfuel. Increases 
the steaming capacity of boilers, 
and saves boiler rep airs. 


GEN’L EASTERN OFFICE: 


12 CORTLANDT ST,, N. Y, 
J. A. CROUTHERS, M.E., 





MANAGER 


pO Vorks, Lill. 


Cor Beach & 


alladeiphia 
Arents : Vienna Sts, 
penis: CPU HOM CUE DE UY VERO Lilley Viena nia?) 4 


J.A.FAY & CO., “ants a" 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor. 
tising, Boring, and Shaping, &c. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws. 
Resawing Machines, Spoke and 
* Wheel Machinery, Shafting, Pulleys 
etc. All of the highe: st standard “ot 
excelience. 


W.E. DOANE, Pres’t. D. L. LYON, ON, Sec’v 


Wa OHNS 
SSESTOS 


vue ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


H. W. JOHNS MFG C0., 


87 MAIDEN LANE, NEW YORK, 
Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS LIQUID PAINTS, ROOF 
PAINTS, ROOFING, STEAM PIPE AND 
BOILER COVERINGS, FIREPROOF 

COATINGS, CEMENTS, ETC. 


Deacrintive price Hata and samples fraa 


~ 0. DANCEL, 


239 Contre St., 
New York, 


Upright 
Milling 
Machines 


AND 


, Special Machinery, 

















Also manufac 
tures a Gear and 
Spiral Cutting 
Attachment to 
go with Upright 
Milling Ma 
chine. And Cam 
Cutting done for 
theTrade. 








“The Only Pertect” 
BUFFALG 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 


THE BEST 
Portable Forge 
MADE. 
Buflalo Forge C0. 
Buffalo, N. Y. 
A.CALDWELL & CO., 
MANUFACTURERS OF 
Machinery and Tools, 
No, 216 CENTRE ST., Near Grand St, NEW YORK. 


Special Attention given to the Fitting-up of Shops for 
Manufacturers. General Machine Jobbing promptly a.- 
tended to. Estimates furnished on application, 















WORTHINGTON 
PUMPING ENGINES 


AST 
baat 


plEAM PUMP». 
HENRY R. WORTHINGTON, 


New York, 











Boston, Cincinnati, 


Chicago, St. Louis, San Francisco. 











AMERICAN 


WH. B BEMENT " SON 


PHILADELPHIA, 


MANUFACTURERS OF 


ETAL ORKING 
ACHINE TOOLS 
of all descriptions and a great 
number of sizes, including 
Lathes, Planers, Drills, Shapers, 
Slotters, Milling and Boring 
Machines, Steam Hammers, 
Steam and Hydraulic Riveters, 

















- Cranes, Punches aud Shears, 
~ Bending Rolls, Plate Planers, 
&e., &e. = 
L SCHUTTEH & CO. Manufacturers. 


¢ KORTING DOUBLE TUBE 
Soy INJECTOR, 


THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 
Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions. 
OFFICES AND WAREROOMS: 
A. ALLER, 109 Liberty St., New York. 
| G.R.LOMBARD & CO., 1026 Fenwick St.,Augusta,Ga. 
GEORGE A. SMITH, 1419 Main St., Richmond, Va. 






SEND FOR 
CIRCULAR. 


12th and Thompson Streets, Philadelphia. 
JARVIS ENGINEERING CO., 7 Oliver St., 
P OND ENGINEE — CO., 709 Market St., 


Boston. 
St.Louis, | 



























C. E. KENNEDY, 438 Blake St., Denver, Col. | H.P. GREGORY & CO., 2 California St.,San Frane’o, 
ONEIDA STEAM ENGINE & POUNDS. COMPANY, ggg ONEIDA,N.Y. 
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———|SPECIAL'TY = 


SHAPERS:PLANERS 


‘THE HENDEY MACHINE CO., 


Ctonn. | * 





ND 





* q Torrington, 


A BOLT HEAD 


—AND— 


NUT MILLER, 


Of Original Design, for $150. 


SEND FOR CIRCULAR. 


Dwight Slate, 


HARTFORD, 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing, 
For Machines 
manufacturer, 


S.W. GOODYEAR, Waterbury, Ct. 


G HARLES Mi Sic 


By ENGRAVER on WOOD \@ 
S ANN’ ST. #* NEW Yorx«- 














CRITCHLEY’S PATENT EXPANDING 


ee REAMER. 





Manufactured by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley 
PORTSMOUTH, N. H 


FIVE FOOT BALANCED SPINDLE RADIAL DRILL. 


Shipping Weight, 6,000 lbs. 
Nl bastenten in Am. MACHINIST, 
issue August 18th 1883. 13 in. 
streke shaper planes 35 in. long, 
weight, 3,500 Ibs. 14 in. stroke 
shaper planes 42 in. long, 
weight 4,100 lbs.; are a speci- 
alty. Send for circulars, 


W. H. WARREN, 


WORCESTER, MASS. 


Send for Circular. 





CONN, 
















or information, address the 








Mass. INSTITUTE OF TECBNLECY 


BOSTON. 


THE NATIONAL 
FEED WATER 


o=HEATER 





Regular four-yea. courses in Civil, Me 
and Electrical FE ngine e ring, Archite 
sics, Natural History, etc. Students are ‘also admitted to 


chanical, Mining 
cture, Chemistry, Phy- 


M “A CHI N ist 


| June 7, 1884 





BOILE coR 


RS READILY ENLARGED ; 
STATIONARY © PORTABLE.£ HARAIS 
IMMEDIATE DELIVERY. GERMANTOWN 


ESPONDENCE SOMICIT 


N SAFETY BOILER WORKS 4 GRA 


eR S 


ie DENT MTOM AFEID 
Wo.) ONE DENTON MAFELD 





BP) ILETATORS --- 


Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c, 


ALBRO-HINDLEY 
SCREW CEARINC. 


; 411 & 413 CHERRY ST., Phila, 
LL Branch Office, 108 Liberty St. N.Y. 









The Allen Portable 












O RIVETER, 


For Boiler and Tank Work, Beams 
and Girders. 


Riveting Machine Co, 
No. 304 BROADWAY, N. Y. 
HENRY E. ROEDER, Manager. 


CRANK PLANERS. 


Superior Design and Workmanship, Extra Heavy (1500 lb.) 
state Aran A. ee —— D, 


R. A. BELDEN re CO. DANBURY, CT. 














Boiler, 





Gang, i 


Gate, | 
Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


! | Over 300 Sizes. 


: 2 aes — Hammer, ‘ 


THE LOG & ASTER Wl, oxo. 


Double, Single, Angle-bar, 
lorizontal, Twin, 


Spacing, 


ALSO, 








ACHINISTS’ TOOL 
for IRON and BRASS WORK, 


FOX, TURRET & SPEED LATHES, 


GEORGE GAGE, S{varc=: 
Ross Fluid Pressure ay ey 


— 





FOR 


Steam, Water, 
= Air and Gas, | 


Automatically re- 
duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
COo., 


652 RIVER ST, 
TROY, N.Y. 


A. M. POWELL &C a 


MANUFACTURERS OF 


Iron Working Miachinery, 


ENGINE LATHES, 16 to 30 INCH SWING. 
PLANERS, TO PLANE 22 T0 32 INCHES SQUARE. 








§2™ Write for Prices and Descriptive Circular. 





WITH 


COVERED 
SCREW. 


English 





and 
Metric 


Measure. 


Y 3 COVERED SCREW. 


MADE BY 








A.J. WILKINSON & C0. 


BOSTON, MASS. 


Chucking Lathes, Pulley Lathes, &c. | 


MICROMETER Core ist | 


| 








| 
| 





Three 





Upricut DRitts. 


STERLING ELLIOTT. 
NEWTON. 
NAS 


"NOILOWAS14WS 


° 


(@lUh mal (cee) a am Mele) Ea 


SPECIAL MACHINERY. . 
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THE E. HORTON & SON CO. 
Canal St.,Windsor Locks, Ct., U.S. A. 





F. E. REED, 


Worcester, Mass. 


Ewine Lathes, Hind Lathes, 
SLIDE RESTS and PLANER CENTERS. 


partial, or special co vurses. Next scho ol year begins Sept. 
%, 184. Entrance examinations at Boston, W: ashing rton, 
Cine innati, St. Louis May £9 
and 30,atGA.M, F< 














, Chicago and San Frane iscc 
ur particulars apy 

WEBSTER WELLS, Secretary. 
FRANCIS A, WALKER, President. 


FORBES & CURTIS, 
Bridgep 


t, Conr 











MANUFACTURERS OF 3 
| 


> d pn ye pipe 

RATCHET takes both square pa 
and taper drills. Strong, Durab le 

and Low Priced, ' 


ORBES’ PATENT <a +e 
Die Stocks « and Ratchet Drills. =e | 
L on Brot K _thres ae oo h- ce . ; 


enheit by use 


A brass coil heater supplying 
feed water at 210° to 212° Fahr 
of exhaust steam 
Our prices are low and rea 
sonable, 
the cheapest, Le 
sizes. No.1, 8-horse Heater, $17 
No. 10, 100-horse Heater, $150 
j Iron, Brass and Copper Coil 
and Bends made to or 
, der. Circulars and price 


National Pipe Bending Co., 
New HaveEN, 
Connecticut. 


and we aim to supply | 
st and most effect: | 
mB ive Tleater inthe market. Fiftee: 


listssent on application, 





‘Send for Circular. 








RO VOLNEY W. MASON & CO. 


SAY 


Friction Pulleys, Clutches and Elevators 












Chemical or Gas W orks, Tanne ry Brewer 
Refinery, Drainage Quarri s, Cellars or Pt, 


scriptive book ox 


= for ar nil ustrated de 


If You Want the Best STEAM PUMP 


For Mining; Railroad or Steamboat use, Paper Mull, 


antations 


kind of Manufactur!: 1g or Fire Purpose, write 


PROVIDENCE, R. I. 


We AE EC Fee 





or Sugar 


Irrigating or Hydraulic Mi ing, Sinki Found 
Gens, + ae aren rk, Well Sinking “and ther CITIES, TOWNS AND MANUPACTORIES 


athe Nass FUPPLIED BY GREEN AND SHAW 


Pulsometer, containing greatly reduced 
BY prices, hundreds of testimonials, ete. Mailed | Patent Tube and Gang Well System 
— tree, Pri ant 0p mt ent a, than< oth ers ; +] 
guaranteed a8 represented. * - pen y au j WwM, D. ANDREWS & BRO.. 233 B’way, 7.3 





Efficiency Unequ i Pussoneti 


Pump Co. 83 John St.,N, ¥. Sec aie ( oad suc of th 


ur Ste am, 





is paper Infringers of above Patents will be prosecuted, 


YS Lt aS RRO. 





— . . 


i ee 


os: 





cr aes 


MOSS SATIRE IRE 


June 7, 1884] A MERICAN 








MORSE ' TWIST DRILL. & MACHINE COMPANY "yer 


Sole Manufacturers of Morse Patent Straight-Lip Inc Twist Drill. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, C 
¥ 4 nt 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to orde - ee 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


HORIZONTAL FLANGE PUNCH, 


For Boiler Makers’ 
Trou Ship Builders’ 
USE. 
Punches Flanges of ail 


shapes, and Bent Angle 
Iron from either side, 








FIVE SIZES. Devth 
Y of jaws from 6” to 42”. 


MADE BY 


ATLLES JONES, 


WILMINGTON, DEL. 




















24 & 26 West St., Cleveland, 0 
101 Chambers St., New York. 
] ] ¢ Mail Building, Toronto, Canada 





% “ECLIPSE”: HAND 
oy PIPE-CUTTING 

i MACHINE. 

= Simple, Powerful, 
. Portable, Inexpen- 
° sive. With it one 
¢ man can a cut 
B 6-inch Pipe. Made 


im three sizes. 
Address, for Prices, &c., 


PANCOAST & MAULE, 
(Mention this Paper} Philadelphia, Pa 








J F..CUSHMS 


ANUFAC TURER | OF 


TRENTON, N. J. 


p22) HARTFORD-CONN.@ 
CW U.S.A — 


EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 26 


inch Lever. Five smaller sizes, at $” to $ 27. 





allel Vise that will stand heavy work. Send for circular to 





CROSBY STEAM GAGE AND VALVE CO. 


Manufacturers of INSTRUMENTS for Use on 


Sas te Leg Vise, 
ser Double Screw Leg Vis MAM ENG, LER POU, et 


WARRANTED 
Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROKEN 





Particulars to 





i 
BARNES’ 4 


Patent Foot and Steam Power Machinery. Complete 
outfits for Actual Work-shop Business. Lathes for Wood 


So) mriet P ifactnrers he 
or Metal. Circular Saws, Formers, Mortisers, Tenoners, Sole Proprietors and Manufacturers of the 
etc., etc. 


etc., ete. Machines on trialif desired. Descriptive Cate: (}ROSBY STEAM ENGINE INDICATOR, 
. F. & JOHN BARNES, 1995 Main St., BOCEFORD, ILL. 


SPECIAL INDUCEMENTS TO ENGINEERS. 


“o PUMPS FOR EVERY DUTY. 
yy VALLEY MACHINE COMPANY, @ 


EASTHAMPTON, MASS... >. 

















MACHINIST 138 


D. SAUNDERS’ SONS: 


Steam and Gas Fitters’ Hand Tools, ~— 
Send for Circular. Tapping Machines, 


THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
simplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. ¢ All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter mada 


THOMPSON 


IMPROVED 


WIDICATOR 


ONE THOUSAND 


Yonkers, N.Y. 


Manufacturers of 
Pipe Cutting, 


THREADING 

















Wardwell’s Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
unas Planers, Dowel Machines, 

moth Lathes, Gauge Lathes. 
= si large ee Second- 
band’ Machinery, consisting of 
Machinists’ Too 3, a in, 
Machinery, and E an 
Boilers. Send for Tustrated 
Catalogue with stamp. 
ROLLSTONE MACHINE CO., 


45 WATER STREET, FITCHBURG, MASS. 


—HELIOS 
LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings. 


PARAGON & DUPLEX DRAWING PAPER. 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular, 


KEUFFEL & ESSER, NEW YORK. 
American Steam Gauge Comp’), CONNELLSVILLE COKE, 


FOR FOUNDRY USE. 
36 CHARDON STREET, The cheapest fuel known for melting iron. Ad- 
BOSTON, MASS.) Vice and method of charging furnished. No change 




















Now in Use. 


Adopted and Used by the foltowing Engineering 
oxperts 3 


John W. Hill, M. E 
hice = A. Harris, 

. Hoadley, C. E., 
. Ww. Hugo, M. E., 


F. W. Bacon, M. E., 
Geo. A. Barnard, M. E., 
Cc. H. Brown, 

C. W. Copeland, C. E. 
Charles E. Emery, C. h., J F. Klein, M. E., 

A. M. Davy, M.E., Washington Jones, M.E., 
E. D. Le avitt, Jr., c. E .» Henry Morton, C. E., 
a, H. Pond, M. Thomas Pray, Jr., C.M.E, 

Prof. R. H. eaten.” Hi. W. Bulkley, M. E. 


MANUFACTURED SOLELY BY THE 





of cupo ‘-_ 1 required. 


H. C. FRICK COKE CoO., 
313 Walnut Street, Philadelphia, 
H. W. HARRIS, Eastern Agent. 


PECIA: | << e 
all purresey Soe 


Send for Illustrated Price List. 


Stow Flexible Shaft Co. 


(LIMITED,) 


450 & Penna. Av. 


PHILADELPHIA. 
MANUFACTURERS OF 


PORTABLE 
Tapping, Reaming 


--AND 


Boring 


i. Machines, 
B. BURBANK & CO., 


MINERS AND SHIPPERS OF 


FLUOR SPAR, 


Furnished in any quantity. EVANSVILLE, IND. 


x BEVEL GEARS, 


Cut Theoretically Correct. 


2 For particulars and estimates apply to 


BRENMER BROS., 


_ hin ists, 








Ty bn l 











hirg and Clip- 





RUCK LER I B FLanecnst 
“premiers TTA sist. P 
ORAITC’S 


Double Chamber 
Sight Feed 


LUBRICATOR, 


Involving a 
NEW METHOD 
of Lubrication 





TOOLS! 





The most: perfect) Lu 
bricator in use, 


THE CRAIG 
HOLBLE SIGH FEED 
LUBRICATOR (0, 


LAWRENCE, MASS. 


S. ASHTON HAND, 


? 40 N.1ath St., Philadel phia, Pa, Toughkenamon, Ohester Oo, Pa, 
The Hoffman [abricator. MAKER OF FIRST-CLASS 


Keg ® For Stationary and Le comosir En 
w gincs. The simplest Cu ip mad 
water column to freeze Pog fo oo 


and it runs itself. Address, Is now in position to put on the market 
0. A. JENKS & _CO., | 4’ ENGINE LATHES OF NEW DESICK 


BINGEAMPTON, BROOME C0. 
P.O. Box. 28 a cs ? guaranteed to be equal in material, design and 
- O. Box, ~87%. workmanship to the best ever offered 

















NEW YORK. 








White’s Flexible Metallic willet, | 
FOR PAT a RN MAKERS’ USE, 


we 


Can be applied in one te nth the 7 ne required to carve 
¢ urved fillets. Send for sample B. Smith Mac chine 
, Mfrs, of Wood Working a sry, 925 Market, Phila, 











precorenllin TAYLOR MFG. co. 
Chambersburg, Pa. 


(Please Mention this Paper.) 





FRICTION CLUTCH PULLEYS, MACHINE MOULDED 


Hoisting Engines and Hoisting Machinery, Spur and Bevel 


D. FRIGBIE & CO. pet 


481 North Sth St., Philadelphia, Pa. 
Pulley Castings, &c. 


Es GEAR | DRESSING MACHINE | 
; Special Inducements 


FO ly ) MFGTDBY [s 
to the Trade. 















wad 
Boson ROC HESTE 








BALTIMORE, MD. 


THE WATERBURY FARREL FOUNDRY AND MACHINE COMPANY, 


WATERBURY, CONNECTICUT. 

MANUFACTURERS OF PATENT POWER PRESSES; DROP PRESSES; FOOT PRESSES; 
eC deka GH adecraknlabedients CzzlLe. LeOlLLe, 
RIVET MACHINES, JE WELER’S TOOLS, CARTRIDGE MACHINERY, 
Gang Slitters, Spinning Machines, and 
SPECIAL MACHINES FOR SHEET METAL, WIRE, Etc. 


THE 


Galloway Boiler. 


Safety—Economy in Fu ol Low Cost of Main intenance 
Lry Steam without Suporheating. 


Correspondence alte ited. Address, 
—Edgemoor Iron Co. Wilmington, Del. 


























AMEHRICAN 


WILLIAM SELLERS & C0., 


PHILADELPHIA, PA. 


Machine Shop & Railway 


BQUI PrPMENTs. 


Shafts, Couplings, Hangers, Pulleys, Mill Geering, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 
and Pivot Bridges, Gifford Injectors, Sellers’ Im- 
provements, New Patterns, Simple, Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. 


PATENTS. 


pie ac wal VV ¢ 
Attorney and Counsellor at Law, 
SOLICITOR OF PATENTS, 

Office, 501 F STREET, WASHINGTON, D. C. 

Patents Procured in the United States or 
Foreign Countries. Personal Attention to all 
practice before the Patent Office or Courts. : 
Vamphlet of Information sent free upon application. 


“OTTO” CAS ENGINE. 


Over] a, 000 



















Consuming 
20 to 70°; 

\, ‘ 

. less Gas 


‘ouLsu9 Joq}0 AUB UeYy 





SCHLEICHER, SCHUMM & CO., 


The Westinghouse Automatic Engine 


The best evidence of its peculiar merit is the 
fact that our 


SHIPMuNTS AVERAGE TWO ENGINES PER DAY! 
OVER 600 ENGINES and 16,000 H.P. NOW IN OPERATION! 
OUR PRICES ARE MODERATE. 

Send for Illustrated Circular and Reference List. 
THE WESTINGHOUSE MACHINE CO., 
PITTSBURGH, PA. 

04 Liberty Street, New York. 


FOR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 


MINERAL WOOT. 


Sample and Circular free by mail 
U. S. MINERAL WOOL CO., 22 Cortland St., N. , 


214 Randolph St., Chicago. 














Branch Offices :< 14 South Canal Street, Chicago. Zz SS 
401 Elm Street, Dallas, Texas. 
= | 


CURTIS) 
[Pressure Regulater 


For Steam, Water & Air. 


MANUFACTURED BY 


Curtis Regulator Co, 


51 BEVERLY ST., 


Boston, = Mass. 














THE ALLIGATOR WRENCH, 


Teeth cut eed » Grips Round Iron or Pipe. 


PATENTED Av@austT 31, 1875, 


General Agenciés : 
109 Liberty St., New York. 
19 No. 7th St., Philadelphia, 
86 & 88 Market St., Chicago. 
49 Holliday St., Baltimore. 
24 Sixth St., Pittsburgh, Pa. 


W. CG, YOUNG & CO., Wir, mn. @ 


MANUFACTURERS OF 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


FILE TRUING DEVICE. 








|AMERICAN SAW CO., Trenton, N. J. 








THE PUSEY & JONES CO. 


WILMINGTON, DEL. 











Designed expressly for nice machinists’ work. 
By Geese an Chearnte ‘ly level surface can be ob- 
tained with very little trouble. Size of File Block, | | 
244” wide, 10’ long, 34” thick. | 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 
CS. VAT IDI G, OREENFIELO, 
—_DESIGNER— 


And Manufacturer of 
Special Machinery and Tools, also improved 


+ and Wood Turning Lathes. Circulars now 
ready 








The Cut shows our No, 44—an excellent Horizontal Pun- 
*hing Machine, making a one-inch diameter Hole through 
me-inch iron, and also useful for punching stay-bolt holes 

in furnace sheets after the sheets have been tiited. 


BUILDERS OF STEAM ENGINES, 
Boilers, Tanks, Machinery for Rolling Mills, 


Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 








DREDCES 


guaranteed to excavate 50 per cent. more material 
from hard bottom th: an any other machine. 


EXCAVATOR 
has a capacity of 6 cubic yards per minute in gravel, 
ery etticient and durable in tho hardest hard-pan., 
Derrick lifts 8 tons, Circulars furnished. 





Combined Steam Excavator and Derrick Car. 


OSGOOD DREDGE co 
ALBANY, N. WY. 
BALES R. OSGOOD, President 


MES MACNAUGH’ TON, 'Vice-Pre ‘sident, 
JOHN ae HOWE, Secretary and l'reasurer, 





COMBINATION DREDGE, 


MACHINIST 
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Porter-dllen ih Speed neine, 


430 WASHINCTON AVENUE, PHILADELPHIA. 


The Southwark Foundry and Machine Co, 


Sole Manufacturers. 








—>— — 

The construction of The Link used in the 
Porter-Allen Engine is shown in the 
cut. Itisa leading feature, and produces the 
automatic cut-off. Its use great’y simplifies 
the construction and operation. 

four Porter-Allen Engines have 
been working constantly (part of ‘the time day 
and night), ‘for 17 years, at Colt’s Armory, 
and are now pronounced as g rood as new. 


We have also unsurpassed facilities for the 
construction of Blowing Engines, Hy- 
draulic Machinery Sugar Machinery 
and heavy work gene rally. 

A handsomely illustrated ne w work on High 
Speed Engines, has been issued by us for Sree 
distribution among engineers and manuf; vetur- 
ers. It has excited such an interest among __ ffi HA “i 
scientific men and engineers as to callfor an- $l! AAR 
other edition. ! i Hl | 


ie | 








amber lron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 


Steam Engine 


LAMBERTVILLE, N. J. 










WRIGHT MACHINE CO. 


WORCESTER, MASS., 


Manufacturers of 


STEAM ENGINE GOVERNORS, 





= = —= ser i i om 
ERIE PA. 
New York Sales Room, 
45 Dey Street, NEW YORK. 
Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Hlorse-power to- 
gether with any style of boiler preferred. ‘This 
| Engine is fitted with heavy counterbalanced 
} Crank and Automatic Stop Governor. 
PORTABLE ENGINES, with Return 
Flue Boilers, also a spec ialty. 
| Catalogues and estimates cheerfully given 


,_ Almond Drill Chuck, 


Sold at all Machinists 











P. BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 














T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 


LEVER THE LOWE BOILER. 
FEED 


DRILL. 


Send for cut, des- 


New 20-inch 








cription, &c., 


1 MEKTOnI, 


Cincinnati, 0, 








BRIDGEPORT BOILER WORKS, 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 














The Lowe Boiler, which cight years’ use of 
theste emanpe rheating drum style,and sixteen of the 
Lowe Boiler, under all conditions, has proved 
to be the most satisfactory boiler known in all re- 
spects. Gives dry steam. The process for com- 
bustion of the gases isin the construction and set- 
ting. Burns any fuel and gets as much result from 
itas any boiler or setting at no more cost, with 
greater durability. Send for descriptive Circular. 


WOOD WORKING MACHINERY 


FOR 
Planing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 
and Agricultural 
Works, Carriage and 
, Buggy Shops, and Gen- 
eral Wood Workers, 


Manufactured by 


CORDESMAN 
& EGAN C0., 


Nos. 201 to 221 West 
Front St., Cine tanati, 
Ohio, U.8. A. 


PRICKS PAT DROP BRS 


EECHER & PE CONN. 

GINGS fo] a -10)) | 

0) @) O OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 





Van Duzen’s Water Purifier and 


BOILER CLEANER. 


a aa Tit 


110 East Second Street, 
CINCINNATI, 0. 


SEND FOR 


Illustrated Desc 
Circular, 








criptive 


Mention this paper 
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THE BUCKEYE AUTOMATIC ENGINE, The WATTS,CAMPBELL C 


Highest Economy, Best Regulation, 
Superior Construction. 
These engines are constructed for heavy and 
c ontinuous duty, at medium or high rotary speeds, 
Illustrated Catalogue sent free. 


BUCKEYE ENGINE CO., 


Address, 
Salem, Ohio, ©, 


GEO. A. BARNARD, Eastern Sales eam 


Agent, 69 Astor House, N.Y. 


D. L. DAVIS, Chicago Sales Agent, 23 S. Canal St., “Chicago, 


AMERICAN 





lls. 













pressure 





; the fewest pz irts and working jo’ ints ; 
correc tly’ distributed, and unexcelled in workmanship, balance, 
and smooth running. 

_ For Eastern and Southern States, apply to the 

Straight Line Engine Co., Syracuse, N. WY. 
For the West and South-West, to the 
M. C. Bullock Manufacturing Co., Chicago, Ul. 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; 


uniform at all r ‘s of power or at 


the best material 





The Korting Exhaust Steam j 


INDUCTION 


CONDENSER. 


L. SCHUTTE & CO., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump peg). 
required. = 

Offices and Warerooms: 


12th and Thompson Streets, Phila. = a 
A, ALLER, 109 Liberty Street, N. Y. 











—s!iT 


EXHAUST 








WM. MUNZER, MANUFACTURER 


IMPROVED 
CORLISS 


ENGINE. 


20 4-210 E. 43d St., 
' NWew York, 


JEWEL 


Five Hou 
CUTTERS, 


Vith Renewable Cut- 
Ee pt sharp by 


” 











saat 


ling on end, 


JARVIS ENG. 00., 7 Oliver St., Boston. MYERS MFC. CO., CHICACO, ILL. 





» THE NEW ROOT SECTIONAL BOILER 


th Wi 


MSA Ui. Tl 


1, 








_—i Baltimore 


THE 


Rochester 
Philadelphia 
& Chicago “ 


SALTETY, 


LCONOMY, 
DU RA BIL Ex. 


RAPID GENERATION OF DRY STEAM. 


BEST in Every Respect for all Steam Purposes. 


ue to 


Send for Hlustrated Catal 


ABENDROTH & ROOT MEG. co., 


Work. 


55 Powers Block. 
51 North 7th Street. 
25 South Canal Street. 
59 German Street. 


28 CHlhfr Wow 
Office, - 


s“t.. 


ee 









S Mfc. Co. 
ERIE, PA. 
Engines from 15 to 400 Horse Power, 
Boilers of Steel and Iron 
Supplied to the trade or the user. Send for cataloguss, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 





IRON WORKING MACHINERY. Howes & Phillips’ 


NEW MACHINERY. 


13 in. x 5 and 6 ft. Engine UL athe. Ames 


20 in. x 8, 10, 12 and 14 ft. 

24 in. x 14 and 20 ft. 

42 in. x 20 ft. el a 

16 in. x 6,7,8, 10 and 12 ft. Bridgeport 

16 in. x 20 and 24 in., any Length. Fitield 

Hin. xéband7 ft. Prentice Bros, 

Slate Sensitive Drills 

16, 18, 20, 22, 25, 26, 28, 30, 36, 45 in. Prentice Bros. Drills 
16 in. x 16 in. x42in. Bridgeport. Planer. New, 
22 in. x bed in. x5 ft. Ames “s “ 
a4 in. x * <i in.x 6,7 and $ ft. 

Zin. x Zin. x 6,7 and 8 ft. 


9in. Hewes & Phillips’ Shapers. 

15 in. x 244 in. Hendey Shapers. si 

8,10, 15, 20 and 25 in. Gould & Eberhardt Shapers. * 

One Traveling Head Shaper, 12 in. Stroke, Double 
Table. Center and Circular feed. 


No. 2 Lincoln Pattern Milling Machine. Ames, New 


No. 2Screw Machine, wire feed. Secor. New. 
37 in. Boring and Turning Mill. Bridgeport. 


SECOND-HAND MACHINERY. 


13 in. x 4 ft.Engine Lathe.P.& WTaper. Nearly new 
16 in. x 8 ft. ” " Pratt & Whitney. 


46in. x 36in. x 12 ft Planer. Niles. Al. 

Two 1 Spindle, No. 2 Drills, P. & W. 

Qne.o “OD 

One No.2 Screw Machine, P.& W. 
NEW YORK AGENTS: 


Brown & Sharpe Manufacturing Co. 
Bradley’s Cushion Hammer, 

National Mechy. Co, Bolt and Nut Mehy,. 
Hilles & Jones, Boiler Tools, 


Write full particulars of what is wanted. 


E. P.BULLARD. 14 DEY ST.,N.Y. 
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- ull kinds of 
id \ macbinn ry ( 4 
W Or points separated by long a 
= 9 distanc es and opstructions, bd 
“£3 JAS. MACDONALD A 
Me 55 Broapway, New York fr 
THE HOLLAND LUBRICATOR, VISIBLE DROP, 
: Is g2 erar iteed to be 
1. A perfe enrance 
against “tt r) itting of 
Va seats, Cyiind 
an Governor Va 
of the engine 
It wil. pay for elt 
in montha saving 
of oi), coal,a acking 
3 It wilbinsure ore 
speedintt ne 
of thee ni 
to 2 str e 
thus increasing the power of the engine. Manufactured 
HOLLAND & THOMPSON, 217 River St.. Troy N VY 








Iron Works, 


NEWARK, N.J 






y) 
Manufacture1 | 
IMPROVED 
CORLISS ENGINE, 
ALSO 4 
‘‘he 


Allen 





High Syl Engine 


Both Conde wre. and 
Non-Condensing. lich 
economic duty and fine 
gulation guaranteed. 
Sohelne boilers and 
Steam Fittings. 
ear Cut ters, Shapers, Slotters, 
Also Hydraulic ¢ iy s, and Veneer Cutting 


Machinery, Shafting and Gearing. 


HEAVY PLANERS A SPECIALTY. 








MACHINIST 15 
NEwWARE, 
nT. J. 


MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINED 


In Full Variety. 
Sizes varying from 30 to 2000 H.P. 


her izontalor Vertical, Direct 
= ing or Beam, Conder nsing, 
Non. Condensing or Compound, 


Send for Circular. 


L STATIONARY ENCINE, 


MANUFACTURED BY THE 


LIDGERWOOD M’F’C Co. 


96 LIBERTY ST., NEW YORK. 
Works: BROOKLYN. 

Compact, Thoroughly Well Made, Quick 

Running, SELF-CONTAINED 


STATIONARY ENGINE. 


Specially Adapted for Electric Lighting, &. 


~JOHN H. HOUGHTON,’ cAr/"" 


AGENT, 
ei 66 Canal Street, Boston. 


Also, Boilers. 





A Simple, 





Eloistinge Engines a Specialty. 
FIRST-CLASS, HEAVY, DOUBLE and TREBLE GEARED 


ENCINE LATHES 


Horizontal Boring Tathes, Axle Tuathes, Fox TLathes, 
L.itting Jueks and Cornice Machinery. 


GEO. A. OHL & CO., East Newark, N. J. 
The Merriman Standard 7p sua "enisnctors, MILLING MACHINES. 








and satistactory, | 
utting a uniform 
rhe ad; quickly 









So 
Patten 
ed 
ed 
_ 
— 
ees 
=a 
age 
——A adjustable; 
Smeal easily man 
—< Bw agedbythe 
— cheapest 
owes she'p; the 
——4 favorite 
everywhere 
In use in 
—— hundreds 





of railroad and othershops. Five sizes, cutting to 4 inches 


diameter, Sond for Circular to 


H, B. BROWN & CO., Meriden, Conn, 


a ee 


PORTABLE FORGES. 


Send for Catalogue to 


EMPIRE PORTABLE FORGE (0., 


COHOES, N. Y. 


New & Second-Hand Machinery, 


1 Kngine Lathe, 10 in. x 346 ft. 

l each, Eng rine L, athes, llin. x 4; und 5 ft. 

! eae I3in. x 5,6and 8 ft. 
1 Engi 14in. x5, 6 and 8 ft. 

l = 16 in, x 6 ft 
! each, Engine Lathes, 16 in 
Engine Lathe, 
i 
1 
i 
1 
1 








BRAINARD MILLING MACHINE CoO, 
Works at Hyde Park, Mass, 
Hoston Office, 36 Oliver Street, 
send for Catalogue. 











AUTOMATIC CUT-OFF 


Embodying a New System 
of Regulation. 
THE GOVERNOR 
WEIGHS the LOAD 
The most perfect 
governing ever ob- 





ine ie 


x 6,7, 8 and 10 ft. 





18 in. xX 6,8, 10 and 12 ft, t . Se 

20 in. x 8, 10, 12, 14 and 16 ft. a. A. oe = 

2 in. x 8, 10, 12, 14and 16 ft 

24 in., any leng th of bed to 26 ft AICHE Peas” 

26 1n., 26 ft. i dhaplacmdsl 

28 in., 46 ft. 

28 in., 28 ft. WATER TUBE 

ai. 4° MOB WABCUCK. & WIL OY 00. atlAgPEAN 

ting a 07 Hope St. ,Clasgow, Scotland. | 30 Cortlandt St., NewYork. 
: a: TE da cciee make oa BRANCH OFFICES: 

» va .0 ATE ror ecd ¢ ly, 9, N& ’ 
each, Turret Lathes, 13 and 14in, x 14 in. x 6 ft ROSTOR; 80 Cliver Stress. 
Fox Turret Lathe, 16 In x Oft PITTSBURGH: 98 4th Ave, 

{ Fox Lathe, 15 in. x 5ft. Kound Arbor CHICAGO: 64 8. ee al St, 
: : - 64 


each, Hand Lathes, ird St. 


1 
1 
| 
1 10,12, 15 and 18 in. swing. 
1 lronl 

1 

1 

1 

1 

l 

l 








Naner, IX in. xX 18 in. x3 ft. ST. LOUIS: 707 Market St. 
each, Lron Planers, 20 in. x 20 in. x dand 5 ft NEW ORLEANS: 
Pt 4 x 4 x Bit 54 ¢ jeronde let Street. 
Tron Plane r, x 6 = Pa SAN FRANCISCO: 
each, Tron Planers, 26 in. X 26 in, x 7 and 10 ft. 561 Mission Street, 
iron Planer, 50 x 30 in. x 10 ff HAVANA: 50 San Ignacio. 
as ' Hein. x 361m. x 10 ft : 
each, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright Send to nearest office for 
Drills circular, 
1 each, Nos. 2, 3, 4and 6 Spindle Gang Drills 
1 each, &, 10, 12, 15, 18 and 2tin. Shapers. SE | 
ach, 1,2 aud 1 Milling Machines. = ° 
1 No. 2 Milling achine. Lincoln Pattern, 
1 New Pattern Milli ng Machine. Grant & Bogert We | . : 
al maive the gy seco ‘ Mach or 
1 each, Nos, 2, 4, 5 Wire Feed Screw Machines ‘ i e he following second-hand Machinery 
1 each, No }and 7 Spindle Nut Tapper for sale, viz: 
1 Boring and Turning Mill, each 50 and 72 in Or 1: ‘ 1. — rea ne 
4 } » Planer, to plane t. long, 50 ! 
1 Gray’s Screw Machine, to take all sizes to 1 in 1 Planer o prance 7 3 lon - fv. ROOM 
1 32 in. Ge ir C utter One Iron Planer, to plane 12 feet long, 36 in 
1 Grant & Bogert Cutter Grinder, x 321n., in fair condition. 
1 12in. x Win. Cylinder Horizont: il Engine One Iron Planer, to plane & ft. long, 30x30 in. 
SECOND-HAND. One Iron Planer, to plane? ft. long, 30x30 in, 
i aS a x 6 ft. i mayen | mackim Co One Iron Planer, to plane 6 feet x28x28 inch 
1 ‘ Zin. x Sit ‘air order, With taper ns : o lh 20x9% ine 
| Planer, 24 in. x 24 in. x ft. PE ier ei I'wo Tron Planers, to plane 4 feet x20x20 inch. 
| 0 in. x 50 in. x 17 ft 1 Crank Planer One Iron Planer, to plane & feet X27x27 inch 
1 Lincoln Pattern “ ». 2 Millers nae 19%in. Shaper One 36 in. Car Wheel Borer, very good order. 
1 Holt Cutter to take sizes to 1 inch, One oa 9 fo 20 ine ae 
1 Horizo Boring Machine, 36 in. swing, will take ne Bane Lathe » 18 root be 30 inch swing. 
61t Pig Dy 9 One Slotting Machine, 12 in. stroke, slots to the 
1 30in. Plain Upright Drill center of 46 in Adjustable table and universal! 
1 Be nt Slotter, 12 in. stroke 


feed motion 
Al Kinds Machinist’s Tools and Supplies. 
NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS, 
AND FOR THE NEW POLISHED SHAFTING. 
H. PRENTISS & CO., 42 Dey St., N.Y. 


One Car Axle Lathe, Fitchburg Machine Co. 


Send tor List of Machinery. 


The George Place Machinery Co., 
121 CHAMBERS & 103 READE STS., NEW YORK. 





16 AMERICAN 


SMALL SURFACE GRINDING MACHINE. 


MADE BY 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R.1., U.S.A. 


0 








The above cut represents a small surface grind- 
ing machine, not only intended for grinding and 
finishing hz ardened dies, punches, &c., but many 
of the small parts of machinery and tools re quir- 
ing a true and bright surface, genera:ly produced 
with files, &c. 

Placed in the nands of an intelligent workm: im. 
more and better work can be turned out, and at ¢ 
cost not exceeding one-quarter of that incurre d 
by the old method; while the amount of work 
that can be done on it renders it invaluable for 
machine and tool work. 

The spindle and boxes are provided with means 
to compensate for wear, and the exclusion of 
emery and dust. Motion is imparted to the table 
by the hand-wheels shown. 

Using a 6-inch emery wheel, a piece 5 inches 
high, 6 inches wide, and 18 inches long, can be 
ground; and, by fz ste ning a pair of small planer 
centros on the table, the grooves of taps, reamers, 
&c., may be readily "she arpened and finished. 

Countershaft should run 275 turns per minute 
Tight and loose pulleys, 6 inches diameter, 314 
inches face. Weight of machine complete, ready 
for shipment, 1,080 lbs. Price, with everything 
shown in cut, $300 


BORING TURNING MILLS 


5, 6, 7, 8, 10, 12, 14816 
FEET SWING. 


THE PRAY MFG. CO. reports—“Can bore and turn 
a Pulley 8 feet diameter, 26 inch face, trim the edges 
and face the hubin 8 hours, handling included.” 

BUCKEYE ENGINE €0.—‘‘Can bore and turn a Pul- 
ley 12 feet diameter, 27 inch face, in 17 hours, includ- 
ing handling.”’ 

PORTER MFG. CO.—“ Weare using your mill for 
boring cylinders, and find . does quicker work and 
more accurate than any Lathe. Cylinders bored 
on this machine are absolutely perfect, as near as we 
can measure, 














NILES TOOL WORKS, sss, 


| HAMILTON, OHIO. heer = 


153 Lake Street, 


‘Werlo’s Diderential Paley Blocks, 


CAPACITIES FROM 4 TON TO 10 TONS. 
ONE MAN CAN LIFT 5,000 POUNDS. 


THEY HOLD = LOAD SUSPENDED AT ANY POINT. 
ALL SIZES IN STOCK 





SOLE MAKERS 


THE YALE & TOWNE M'T'G C0., 


WORKS: STAMFORD, CONN. 

DY ' OFFICES AND WAREHOUSES: 
, Ay STAMFORD, CONN. 

: @ NEW YORK—62 Reade St. | PHILA.—16 N. Sixth St. 
BOSTON—224 Franklin St.  CHICAGO—64 Lake St. 


An illustrated and descriptive catalogue of the v: arjous types of 
Hoisting Machinery made by us, mailed on application® 


DIRECT BLOCK GEARED BLOCK. 


G. A. GRAY, Jrn.& CO, 


42 EF, Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
80 in. x 80 in. PLANERS. 
q 24in. x 24in. PLANERS. 
- 26in, SWING LATHES. 
19 in. SWING LATHES, 


E.GOULD& f, Ee GARVIN & CO., 


EBERHARDT 139 & 141 Centre St., New York, 


MANUFACTURERS OF 


MACHINISTS’ TOOLS 


Small 
Automatic 
Miller, 


The Machine shown in 
cut is designed for rapid 
and convenient milling 
of small work. 


























97 to 113 
N.J.R.R. 
Avenue, 









Saas z ae oO - 
ee —_—_ , : = 
PATENT SHAPERS, 

Quick Adjustable Stroke, 
Can be changed while in motion, 


SEND FOR CATALOGUE 
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THE PRATT & WHITNEY cO., HARTFORD, CONN. 


HAVE READY FOR DELIVERY: 


Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1, 2 and 3, Manufacturers; Nos. 1 
and 3, Manufacturer’s Bench; Champion Drills; No. 0, 1 and 2 Gang Drills, 6 in. Pillar 
Shapers. 1, 14in. Shaping Machine; Hand Lathes, 8, 12, 15 and 18 in. swing; Cutting: off 
Lathes for 13, 24 and 44 in. diameter. ~ volving Head Screw Machines, Nos. 1, 2, 3 and 4; 
Hand Milling Machines, Nos. 1 and 2; Power Milling Machines, Nos. 1, 2, 3 and 4; Bolt 
Cutters, Turret Head, Nos. 2, 3 and ye National, Nos. 2,3 and 4. Nos. 1 and 2 Screw 
Shaving Machines; Nos. 1 and 2 Screw Slotting Machines; 13 in. Plain Engine Lathes; 13 
and 16 in. Weighted; 16, 19 and 21 in. Gibbed Screw Cutting Lathes. One Double Con- 
nection Power Press. Index Milling Machines. oe 2 and 3 Horizontal Tapping 
Machines. Cutter and Twist Drill Grinders. 16, 18, 20, 24, 26, 34 & 40 in. Planers. No. 1 Die 
Sinker; 10 and 18 in. Lead Lapping Machines; 18 Bor 38 in. Chucking Machines; Nut 
Tapping Machines. No. 1 Profiling Machine, Bevel Gear Gutter, Balance Wheel Lathe 
and Rim Turning Machine. One 48 in. Spur Gear and Worm Wheel Cutting Engine. One 
48 in. second-hand Universal Gear Cutting Engine. One Drop Hammer, each 250 and 600 
Ibs. Nos. 1 and 2 Open Die Heading Machines. One No. 2 Trimming Press. 











THE BILLINGS &SPENCER CO,,2"2"= 
mam DROP FORCING Ses 












Finished Screw 
Plates and Dies, 

Genuine Packer 
Ratchet Drills, 

Billings’ Patent 
Double Action 

Ratchet Drills, Tap 

and Reaner Wrenches, 


Clamp, Die and Common 
Lathe Dogs, 


Combination Pliers, 
Beach’s Patent 
Thread - Cutting Tools, 

Barwick Pipe 
Wrenches. 


cp 
Wi 
4 





Machinists? Clamps. 














BRASS WORKING MACHINERY. s 
ane Oa oH 
71210. & 16 in. Monitors af 
Valve Milling Mach’s o = 
Double Key == B 
Lathes, — LS 
Speed Lathes ° 
Slide Rests,| | <a> 
Revolving psa 
Chucks for o 5 
Globe Valves, c 20 
Two-Jawed S 3 ‘ 
Chuck, =a = 
Small Tools QO. eg 5 
: and ==» = 
Fixtures. j= s 
O ea *. 
WARNER &  SWASEY, y nny 0. "af 
-$3 
aa Nt) @ = 3 
<i || | © ss & 
= Tan —_— <c .- 
16 | Ges s 
7 | eer a 
_ 
ul % 


x 
swing. 


»hs and Prices furnished on 











. Lowell, Mass.,U. S. A. 


Manufacturer of ENC 


from 16 to 48in. 


gray 
tion 





GEO. W. FIFIELD, 





J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, Vics-Presivenr. 
J. B. Prerog, Szorerary. 


THE BUFFALO STEEL FOUNDRY, “*n. v.” 


ORDERS AND CORRESPONDENCE PRATT & se LuTodrw TH, 
SOLICITED. Proprietors, nad 
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9 Valve Milling Machines, Revolving ucks, Hand %& *y, 


Speed Lathes with dove tail set over, and a full ‘@ 
line of Brass Finishers’ Machinery. te 


gv. M.CARPENTER: Wine anim Ain 





PAWTUCKET.R. I. 








TAPS & DIES. 





ee 











